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PREFACE 


I had two plans while contemplating writing this monograph. One idea 
was to include everything known about the woodpeckers of eastern North 
America, which would have contained many references; the other plan was 
for a simpler book built on my own observations. The latter has had more 
appeal. I have been studying the woodpeckers of eastern North America for 
25 years as an amateur and have published 51 articles and notes in Auk, 
Condor, Wilson Bulletin, Bird-Banding, Avicultural Magazine, and American Birds. 
The material in these articles forms the core of this book. The book, how- 
ever, is more than a summation. An aim in writing it has been to rearrange, 
add new observations, and to pull all together in a narrative style, simpler 
and somewhat different than that used in technical journals. 

The illustrations and some of the material on the Crimson-crested and 
Lineated Woodpeckers, and the section on a tame Pileated are reprinted, 
with modifications, from my A Naturalist’s Field Guide (1981), with permission 
of Stackpole Books, Harrisburg, Pennsylvania. 

While studying woodpeckers in the south, my wife and I were. grateful 
for opportunities to stay at the Marine Institute of the University of Georgia 
on Sapelo Island, the Archbold Biological Station at Lake Placid, in southern 
Florida, and on the Groton Plantation at Luray, South Carolina, thanks to 
Mr. Frederick Winthrop. 

Acknowledgements are due particularly to my wife, Jane Kilham, for mak- 
ing the black and white illustrations in this book as well as for help in locating 
and watching nests. 
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INTRODUCTION 


“Besides these quadrupeds, there are a whole genus of birds, called Pici Marcii, or wood- 
peckers, that in like manner have a tongue which they can shoot forth to very great length, 
ending in a sharp stiff bony rib, dented on each side, and at pleasure thrust it deep into 
holes, clifts and crannies of trees, to stab and draw out cossi, or any other insects lurking 
GER eS 8 John Ray (1627-1705). 


The present studies began by chance. I had spent a year in what was then 
British East Africa doing virus research, but with time to make a study of 
Black-and-White Casqued Hornbills on the side. But what could take the 
place of the hornbills when I returned to the United States? The prospect 
of facing winters with little bird activity, after a year in equatorial Africa, 
was somewhat discouraging. 

After returning with my family to live in Bethesda, Maryland, I was walk- 
ing, one Saturday, along the Potomac River. Red-headed Woodpeckers were 
gathering acorns from pin oaks and I stopped to watch. After a time, the 
thought came to me that here were some beautiful and exciting birds. Why 
look further? Why not study these woodpeckers as if they were hornbills, 
whether much happened or not? From then on I went to Seneca Swamp, 
as I called the place, every weekend and holiday throughout the fall, winter, 
and spring. Although results were slow to begin, they developed later be- 
yond expectations. I came to find that the Red-headed Woodpeckers win- 
tered in small, individual territories determined by the storage of acorns, 
many of which were sealed in cavities with splinters of wood. My interests 
soon extended to other woodpeckers. Attracted by the loud kwirrs of Red- 
bellieds in midwinter, I discovered that they had a remarkable courtship 
ceremony that I termed mutual tapping. By spring I was interested in all of 
the local woodpeckers. From there I began to entertain a project of studying 
the woodpeckers of eastern North America. 

Of aid was a summer place we had in Tamworth, New Hampshire. We 
later moved to New Hampshire permanently with a house in Lyme. In 
studying the woodpeckers of the south, my wife and I visited three main 
places over a number of years. One was Sapelo, a sea island off Georgia, for 
Pileateds; another the Groton Plantation, at Luray, South Carolina, for the 
breeding of Red-headeds; and lastly in southern Florida, the vicinity of the 
Archbold Biological Station at Lake Placid for flickers and other species. 

The woodpeckers proved a happy choice in a number of ways. They form 
a small group, yet exhibit considerable diversity. Of the seven that I have 
studied at greatest length, the Hairy, Downy, Pileated, and Red-bellied 
Woodpeckers have been resident, enabling me to study them in all months 
of the year. Of the others, the Northern Flickers and Yellow-bellied Sap- 
suckers are migratory and Red-headed Woodpeckers irregularly so. 

The three remaining woodpeckers of eastern North America are ones that 
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I have not been able to study in a comparable way. I have watched nestings 
of Black-backed Woodpeckers in northern New Hampshire but have never 
been able to find a nest of the Three-toed. The Red-cockaded Woodpecker 
is one I have watched for many hours in South Carolina and in southern 
Florida. A drawback to studying it at length, from my point of view, has 
been the impossibility of distinguishing the sexes in the field. 

I have been interested in the total behavior of the seven main woodpeckers 
in this book—how they scratched, preened, foraged, bred, interacted with 
other species, and communicated by means of displays, drumming, and vo- 
calizations—an approach that I feel essential to understanding any partic- 
ular aspect of their lives. 

In addition to the woodpeckers of eastern North America, I have studied 
three others in Central America that have some bearing. Of these, the Pale- 
billed and Crimson-crested are almost identical in behavior. Being of the 
same genus as the extinct Ivory-billed, they have provided something of a 
substitute. The third species, the Lineated, is so close to the Pileated in be- 
havior that it could be regarded as being a tropical Pileated. 

It might be asked whether sticking to a single species and really getting 
to know it might not have been a better scheme. While such an objective 
might work for some, I would have found it difficult. Studying a group of 
birds offers many advantages. One is the making of comparisons. Tapping, 
for example, is an important form of communication among woodpeckers, 
yet I could find few descriptions of it when I first began. For the most part, 
it registers agreement and acceptance of a nest site by the members of a 
pair. This was something I had to work out. Tapping became clearer and 
more interesting when I discovered that it occurs among all of the wood- 
peckers, from sapsuckers to Pileateds. 

Another advantage of following a number of species has been opportun- 
ism. A way to make discoveries, in many fields of science, is to follow what- 
ever lead is most favorable. Time and again when I have planned to study 
one species, I have switched when I stumbled on a better opportunity with 
another. While this scheme may seem haphazard, it is one that has sustained 
my interest in woodpeckers over many years. 

My studies were not limited to the field. Unable to get to the country and 
good woods on weekdays, I early established an aviary (Appendix I) where, 
for nearly 10 years, I was able to learn about woodpeckers seven days a 
week. This was one of the most valuable things I did. As narrated in many 
of the following chapters, I not only learned much from my handraised cap- 
tives but also derived much pleasure in watching them at close range. 


GENERAL REFERENCES ON WOODPECKERS 


BENT, A. C. 1939. Life histories of North American woodpeckérs. Bull. U.S. 
Nat'l Mus., 174: 1-322. 


INTRODUCTION 


JAckson, J. A. 1976. How to determine the status of a woodpecker nest. 
Living Bird, 15: 205-221. 

LAWRENCE, L. DE K. 1967. A comparative life-history study of four species 
of woodpeckers. Ornith. Monogr. (Amer. Ornith. Union), no. 5, 156 p. 

SHORT, L. L. 1982. Woodpeckers of the world. Delaware Mus. Nat. Hist. 
Monogr. Ser., no. 4, 676 p. 


2 
DOWNY WOODPECKER 


ROOSTING IN BATE AND: WINTER oy ou i-cacdes ope ace 04 a dedadicbd dc episwegbelbse.s, 5 
RE AIRUR ICR TIN ie trie ena ai terete hea MA ein, gd ilk ata cea OR TIT diate 2a a Sa 5 
INES RAMESH i gtumin aera acerca we cic athe. ccp Ne on hs eee 7 

SEXUAL DIFFERENCES IN WINTER FORAGING........-0 000 ccccccccccccccccccece. 8 
GONGENTRAIION ON PAPER BIRGHES! 22.4 4,06 Sle snk beeen dac Shee. bones 8 
SSN UMD © MUINCAIN CC 2 ayaa MeV er ats eatin tn i WO ne eae oo gree oe TN 10 

DCH WINKES INU NIESEDPHNOGKS Gtk.) enon che eines oe ee 1] 


BORGIN GHENM I WINER = 57, cata ae, Oey ee gl a Saye ee, ae ore el 1] 


SRA en VAC UE SE teat re Aen Pe etree Se onebrited ar i eae SA ge 13 
CONFLICTS AND’ TERRITORY: EARLY SPRING ..........00ccccccccccccccccccueecee 15 
DRUMMING AND BILE-WAVING DANCES .....c...c00ceuccsccccvunenvseceuccus 15 
SPERRELORUA Te CONEEMCTIS terete nates ete ee eens ee iy mee eetar ye ea ee 15 
MESURE SOE GONG Stes ae Naot le eee Cae rere aie i ee ees 7 
PPAR EVe Pert IRING SS ERSREDAVIORG 2.5 7: c as 5c fisc ci sce oo asea wastes wolbcaupcin oe oe icacac sah Mean 18 
SEAR GHGFORIAMNEGIA SAGE, Gets aitoiacy wie cars aniwhd Kre acess lade fateh ani hides hues Eee 18 
EES CANGAGA ONE oer an Mere rheometer ee eR a Eee eee ne 19 
CORURAT ORY DEEAWIORR toe aE ee On ce One enn eee ee es 21 
HIGGSRUNDIN G a Me eae eter eter Tee ay cose ce enter ee AS ee ee 23 
INIESSIRIIN Gaertn A ut et 2 te an Seatac ee Re a Ry nul xr eRe Sn ie eee 24 
DENY GBYAS Te ONG ak eA cota te See ay SO Cae Bl oe BENE DD er de oe edd hey a 24 
(GAREGAN ID ERB IN GeO NiOUING: caine cu ccohstcee sce orale pct anchaiehes Shane ei ee ores d eh recteaeie 25 
FS BEVA WHO RYO BM INE SHIIGUN Goo sisevac ahesceatexdietdue aterauentnc Taps ates tea come cles anne eae op eee 26 
UIST CHUN Guo sista p ee ee A eee rae cad op Ren cg are Reha ath ot rie Cyaan eee co ayes der Di 
| ROWSITINS TOG GLLN (Ce ate a rs Hea Pi ane, ea Ee Race PENRO are gee AUR tee ed Pee FS a er Dif 
EUAN T@IRG Cy UVIENIUES. sate, 5 aia whens eu sen eal + cols sco tech eats ions Eagan ds ees amen 27 
RECRUNESCENGE OFS OREEDIN Geb BEEAWIORS | mae notre uiacscss clei necn ie uuhiis ciusiee ates 28 
ETAT ART SIOE EL OMEENES TING si pecliyry sha tetck oi bees c ere nny UR a oe ee ere en eee 28 
MAREE — vse LOUR-WEEK NESDLING PERIOD) jo .02 snes uel nav ae clei sccleaiaa een swten 29 
MEDTODS'OR  GCOMMUNIGATION ss a's ng ei avees os dclson cite wn tne ibs nee see one een AM eae ahaa 30 
WIG ICTNCIVAAB (OTN Sta ey aie ie EE cee ae ey ae ei ae eR PI eS ee On me pe Ne 30 
DD RUNMATINGEANTD o IPARBIING 7,20 suhoyerecttw cece Gutanre 4 Ade alicetowara anode Gun neunane Gna Aix aictans 3] 
OES PLBAGS Pm ce Rae nev ee tenticar erate ene atone Petozomac AEN Td 1a nes Sma Ane aera hae me aye ed eh ae 32 
NOUR RUATUOR EY CRIED) ie eevee pe ae eee inca ekcroeR RS o ecee aM Tera ene tT mao gieree oO 


ROOSTING IN FALL AND WINTER 


MARYLAND 


Downy Woodpeckers often excavate roost holes in the fall. Wishing to be- 
come better acquainted with this habit when we lived in Maryland, I tried 
an experiment. On work days I could not go to Seneca Swamp, where | 
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watched woodpeckers, for it was too far. But I had noticed that Downies 
roosted in dead stubs about 2.5 m tall and 13 cm in diameter. “Why not 
collect stubs of the right type,” I thought, “and wire them to fence posts in 
the yard?” I collected logs, or segments of broken branches and trunks lying 
below dead elms and other trees. Not all of these were suitable. I had to 
inspect to see whether they were a little decayed but not too much so, a kind 
that a Downy would select naturally. 

The experiment was a success. Four Downies came to inspect soon after 
I had wired the logs in place. After sounding them out, some of the birds 
started digging cavities. There was no difference in the yard from what I 
had noticed in the swamp. The Downies did their excavating largely between 
September and January, with a peak of activity in November. 

The Downies worked especially in the middle of the day. A male or a 
female might toss out as many as 40 billfuls of sawdust once it could get 
inside a hole. Every now and then one swung out to percuss the outside. I 
think this was to see if the walls were of equal thickness all the way around. 

Times taken to excavate varied. A female that began excavating on No- 
vember 1, spent her first night in the hole on the sixth. When she became 
interested in a second log a few months later, the excavating took eight days. 
The consistency of the wood, as well as the urgency of getting a hole ready, 
made for such variations. If there was no urgency, a Downy worked only in 
the middle of the day. But if a bird had lost one cavity and needed another, 
it might work morning and afternoon. 

Having a hole is important. A woodpecker that has to roost in the open 
will have a harder time retaining heat on a cold night. It will also be more 
exposed to owls and other predators. I did not expect to see owls in the 
yard. But in one period of four days, our woodpecker population melted 
away. It was only after a third day that I noticed a screech owl occupying a 
box I had set up for squirrels. When the owl left the Downies returned. 
Woodpeckers generally have more than one roost hole. If something goes 
wrong at one, they can fly to an alternate before darkness sets in. 

Roost holes are important to survival but stubs suitable for excavating are 
nearly always in short supply. In the competition to occupy the good ones, 
male Downies appear to have no special advantage over females. A male 
Downy, after inspecting stubs in September, looked into one that a female 
was excavating. She struck at him and there was lively exchange of blows 
before the male left. 

On October 29 there was an even more severe encounter when a male 
and female grappled in midair. Male woodpeckers are dominant over fe- 
males at feeding places, but when it comes to roost holes, a female Downy 
is as dominant at hers as a male is at his. I have thus come to think that one 
reason why male and female Downies, as well as Hairies, are so alike in color, 
especially when seen head on, is that it puts the sexes on a more equal basis. 

A male on December 28 swooped at a female that had ventured within 5 
m of his roost hole. The immediate vicinity, as well as a hole itself, is a de- 
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fended area. I found, however, that my Downies remained peaceful with 
one another once boundaries and ownership were settled. I even noted, later, 
that two females roosted only a half meter apart, after making excavations 
in the same upright log. 

Downies drove away competitors ranging from Carolina Chickadees to Hairy 
Woodpeckers. The Hairies were easily driven off if they came to the yard 
casually, but if they were interested in the stubs, results might be different. 
On December 23, when a female Downy attacked, a Hairy swooped at her 
in return. The Downy persisted and the Hairy left. On another day, a male 
Hairy drove away a female Downy, inspected her excavation, and flew off. 

Downies have reason to fear larger woodpeckers, as I discovered on two 
occasions. In one a Red-bellied Woodpecker came to a Downy hole and en- 
larged the entrance with few quick blows. It then flew off, taking no further 
interest. Such destruction takes only a minute, but is enough to ruin a cavity, 
for Downies, like most woodpeckers, want entrances fitting their body size 
exactly. 

I witnessed another episode when a Hairy flew to a Downy’s roost hole, 
enlarged the entrance, and popped inside. The Hairy stayed in only a few 
minutes. Possibly the cavity was too small. In the meantime, the cavity had 
been ruined for its rightful owner. 

It is no small matter to lose a roost hole as darkness is coming on. This 
is particularly evident if one considers that woodpeckers, like many birds, 
have no night vision. They are helpless in the dark. 


NEW HAMPSHIRE 


I had further experiences with Downies after we moved to New Hamp- 
shire. Woods there were deep in snow and trees cracked at zero tempera- 
tures when I went out to see how woodpeckers behaved in the shortest and 
darkest days of the year. My visits were to a wooded slope where numbers 
of stubs attracted woodpeckers. December of my first year was unusually 
cold. I dressed in a padded snow suit with a fur hood and wore pack boots 
to avoid freezing while watching in early morning hours. 

The slope provided roosting places for Downies as well as Hairies. I got 
to know one female Downy well. Like most woodpeckers, she looked forth 
from the dark recess of her hole for some minutes before emerging. After 
that she had no set pattern. On December 15 she scratched her head a few 
times, ascended three straight trees, getting higher on each, then flew over 
the tree tops in a looping flight that looked like sheer exuberance. 

Her line of flight was in the direction of our house some distance away. 
Could she be one of the Downies that visited our suet? I made sketches of 
the pattern of the black and white at the back of her head so that I could 
recognize her, then drove home. I found her on the suet when I arrived, 
It seemed that she had flown 2.2 km from roost to suet almost directly. 

The Downy entered her roost at ‘16:13 hours on December 22. This was 
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close to the longest night of the year. What is the longest a woodpecker can 
spend in a hole? This doubtless varies. The Downy emerged at 07:26 the 
next morning, making a total of 15 hours and 13 minutes. December 31 was 
possibly the coldest day of the year. How would the female Downy behave 
at thirty below? Would the cold affect her? She flew out at 07:25. After 
scratching her head with one foot, then the other, wiping her bill on the 
bark of a tree and fluffing out and shaking her feathers, she took off on a 
long flight. 


I continued studying Downies some years later in a beaver swamp. The 
beaver had gone but their flooding had killed many trees. I had to start off 
in the dark, often by starlight, to be in place at the first light of day. Events 
on November 8 revealed what a good place it was. Within a few minutes of 
06:15 a male White-breasted Nuthatch, a pair of Hairies, and five Downies 
emerged from holes at about the same time. I wondered whether these birds 
interacted with one another. Did they compete for stubs? 

On January 3 I frightened a male Downy from a cavity it was excavating 
a meter above the snow. On later visits I found the Downy sharing the stub 
with a female Hairy that roosted 4 m above. The two appeared peaceful and 
one might ask how this could happen. Some strategy may have been in- 
volved. In experiences with 25 roost holes, I have never found Hairies roost- 
ing close to the ground. It is possible, therefore, that the Downy, by digging 
his hole low, avoided competition. 

The apartment stub did not last long. It blew down in February, breaking 
at the place where the woodpecker had dug his cavity. He, meanwhile, had 
shifted to a birch stub that had been occupied by a male White-breasted 
Nuthatch. Such interchanges added interest. After a succession of them, I 
was never sure, on early mornings, which bird might emerge from what 
hole. 

Downy Woodpeckers and White-breasted Nuthatches are of much the same 
size and the nuthatches can occupy holes excavated by Downies. On two of 
three occasions when ownership changed, I noticed that a nuthatch had taken 
over from a Downy. Which species is dominant, however, is hard to say. I 
never witnessed a conflict. What may happen is that whichever bird pops 
into a hole first on a late afternoon, is in a good position to hold onto it. 

A practice I developed in the course of studies on roosting has been to 
make sketches of head patterns (Fig. 1). I have never found two Downies 
whose patterns were alike; all identifications of individuals in the following 
sections were based on this method. 


SEXUAL DIFFERENCES IN WINTER FORAGING 


CONCENTRATION ON PAPER BIRCHES 


When I started studies in New Hampshire I walked many profitless miles 
in fall and winter woods. I found few Downies. It was only by ranging far 
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Fic. 1. Head markings of Downy Woodpeckers showing differences in individual 
birds. Males, left; females, right. 


that I found them concentrating on paper birches of a special kind. New 
Hampshire has many birches with straight trunks and white bark. But these 
held little attraction. What the Downies sought were defective birches, ones 
that were crooked or leaning, had broken branches in their crowns, or with 
areas of their trunks blackened with cankers. I was almost sure to find Downies 
once I found trees of this kind. These trees were nearly always on exposed 
ridges or hillsides damaged by logging. But on what were the Downies feed- 
ing? I was fortunate to learn that the defective paper birches had heavy 
infestations of a coccid, Xylocculus betulae (Hubbard and Pergunde, 1898). A 
coccid is a small insect that embeds itself in bark, feeding on sap. It is im- 
portant in being a principal winter food of Downies in the north. 

The adult female coccid is comparatively large, 3 mm across. Orange-red 
and soft-bodied, she lies in a cavity just under the outer bark. She extrudes 
a wax tube that protrudes 3 cm out into the breezes in summer. This is to 
excrete a saccharine honeydew similar to that produced by aphids, In winter 
she is dormant. The signs of a birch infested with these insects are the small 
trap doors made by Downies. Downies make a neat circle of sharp pecks 
around the adult coccid, then swing the bark open as on a hinge. One can 
often find dozens of these markers on a defective birch, for the bark of a 
single tree can shelter hundreds of coccids in places ranging from lenticels 
to branch stubs. Xylocculus betulae infects other trees, including yellow birches 
and beeches. But it is infected paper birches that attract Downies the most. 

I made repeated visits to a number of stands of coccid-invested birches, 
but not always successfully. Snow made some inaccessible and heavy frost 
coated others, forcing the Downies to feed elsewhere for weeks at a time. | 
was fortunate, however, in having one area, a boulder slope, that was lower 
down and more accessible. 

I found three male and six female Downy Woodpeckers feeding within 
the boulder slope in the winter of 1967—68. I seldom saw all nine on any 
one of 20 visits, but I frequently encountered five or six of them on a single 
day. The same individuals were often in the same groups of trees. This sug- 
gested territorial behavior and I was keen to watch for further indications. 

On January 18 Female C flew 50 m to attack Female A who was at their 
common boundary. The two circled a tree making chrr notes. Female C did 
a bill-waving dance, a display used in conflicts, then flew at Female A who 
left. The feeding territory of Female C was of interest. She had defended 
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a concentration of paper birches that appeared to offer the best feeding on 
the slope. I often found as many as five Downies working in its close vicinity. 
To my surprise these trees received almost no attention in a following year. 
I wondered whether the intensive feeding of one winter could eliminate a 
winter population of coccids from certain groups of trees. Yet the overall 
suppy has seemed inexhaustible. I have found Downies feeding on birches 
over many winters. 

By January 1969 I was following the activities of Downies for periods of 
30 to 40 minutes, noting their relations to each other and to the parts of 
trees on which they fed. A circumstance favoring watching was that the 
Downies had little else to do except to feed on paper birches. After leaving 
one they usually flew to another. Of the Downies watched, two were unique 
in being members of a pair (Pair A) that was to nest near the boulder slope 
the following spring. 

In observing the parts of trees that were fed upon, I found, in repeated 
observations, that male A fed on upper trunks, limbs, and smaller branches 
while his mate fed on the middle of trunks and lower down. A typical pat- 
tern was for Male A to progress up the trunk into the crown, move out along 
a branch, often clinging upside down, until he neared the end, then to drop 
to another branch. He was apt to choose the largest and tallest birches or, 
if he worked on the trunk, those most blackened by defects. 

Female A, in contrast, fed mostly on the mid-third of trunks. Here she 
had to flutter wherever smoother bark made clinging difficult. She occa- 
sionally failed to establish a grip and fell. Her mate rarely had to flutter in 
this way. The places where he fed had rough spots as well as smaller branches 
that made clinging easier. 

I was not sure what factors led Male A to occupy the upper portions of 
birches. Both members of the pair pecked steadily and appeared to find 
food at equal rates. If he preferred the upper parts for feeding, as he ap- 
parently did, it could have been for other reasons than abundance of prey. 
Possibly the higher positions gave him greater dominance. 


SEXUAL DOMINANCE 


Supplanting attacks of males on females in feeding situations are frequent 
among Downies. Male A flew to Female A at least once an hour in January 
and February and frequently at lesser intervals. Female A’s reaction was to 
drop away and fly to an adjacent tree. Male A usually pecked briefly where 
she had been, then moved to feed at a higher level on the same or another 
paper birch. Thus, on most occasions, he did not seem to be supplanting 
her merely to take over an especially favorable feeding place. He appeared, 
rather, to be forcing her to stay lower. 

On February 9 I followed Female A as she worked high in several birches. 
This was early in the day before Male A arrived. When he did so, he flew 
at her immediately, displacing her four times in seven minutes. Female A 
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then worked low on three yellow birches, trees on which Male A almost never 
fed. After an interval she resumed her feeding on the middle and lower 
thirds of paper birches. 

Female A’s behavior was even more striking on February 28. This time 
following attacks by Male A she fed at the bases of seven birches in succes- 
sion; even going below snow line into wells formed by action of wind and 
sun. 

I never saw Male A feed at the base of paper birches. I was surprised, 
therefore, on March 8, to see a second male, Male B, feeding at the bases 
of 12 paper birches in succession. All of these were within Male A’s territory. 
My interpretation was that Male B, as a trespasser, was cautious. Insecurity 
led him to stay where he might escape notice. Male A and his mate were at 
the opposite side of their domain at the time and seemingly unaware of the 
intrusion, 

The behavior of a single female on March 21 was at the opposite extreme. 
She fed almost entirely on the top branches of paper birches as she moved 
from one to another, well outside the territory of Pair A. With no male to 
keep her down, she fed higher up. 

In summary of the sexual differences in feeding behavior, what was strik- 
ing was that the differences were purely facultative. The males and females 
feed on the same kinds of trees. It was only when they were together that 
the male forced the female to feed lower. 

The members of Pair A were somewhat special for, in seven years of win- 
ter observations, these were the only Downies that I found traveling as a 
pair in winter. I think it was because their winter territory, which contained 
many coccid-infested birches, was also their breeding one in spring. They 
had no occasion to separate in cold months, which is the usual situation with 
this species, at least in New Hampshire. 

My findings in New Hampshire are not unique. While I was making my 
observations, Jackson (1970) was studying similar situations in Kansas. He 
also found that male and female Downies partitioned their trees. Papers by 
others have followed, showing that sexual dimorphism in foraging is wide- 
spread. But it is not restricted to Downy Woodpeckers. Ligon (1968) de- 
scribed sexual differences among Red-cockaded Woodpeckers feeding on 
pines in Florida that are surprisingly similar to those that I noted for Down- 
ies on birches in New Hampshire. The males fed on upper branches and 
the females on main trunks and lower. The value of such partitioning lies 
in a spacing out of woodpeckers and prey, a kind of insurance against too 
many birds concentrating in one area. 


DOWNIES IN MIXED FLOCKS 


FORAGING IN WINTER 


Although observations in Maryland were limited, | noted 19 flocks con- 
taining Downies by the Potomac River between November and March. All 
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contained Carolina Chickadees as well as Tufted Titmice. White-breasted 
Nuthatches, Golden-crowned Kinglets, and Brown Creepers were the only 
other species present with any regularity. The flocks included from one to 
three Downies. I came to find that the easiest way to locate Downies was to 
listen for the call notes of the titmice, so constant was the association. 

Freedom from snow favored diversity in foraging. Downies moving with 
flocks fed on the ground, among bushes, and at the bases of trees, seemingly 
on insect populations in various stages of dormancy. They also fed at higher 
levels in trees. Their ability to forage in varied situations was notable. 

I found Downies in mixed flocks with Black-capped Chickadees and other 
birds 89 times in New Hampshire. This was from October through March. 
Only a single Downy was present in 65 of the flocks and two Downies, a 
male and a female, in each of 24. Hairy Woodpeckers, as in Maryland, were 
only one-sixth as frequent. They were, however, more apt to be together as 
a pair, as I found on seven of the 13 occasions. 

A striking fact was that the Downies were specializing almost exclusively 
on paper birches in 58 of the 89 flocks. When the flock moved, the wood- 
peckers sometimes followed only as long as they could continue to feed on 
their special trees. On February 2, for example, a single female fed on 11 
paper birches in the 45 minutes I followed a flock. 

The interrelations of Downies and Black-capped Chickadees were of in- 
terest from several points of view. While chickadees were predominant in 
most flocks, five contained only a single chickadee, a situation also noted by 
Morse (1970) for flocks in Maine. 

The attraction between Downies and chickadees appeared to be mutual. 
I had been watching a female Downy for some time one day when she sud- 
denly flew over 20 m to join a flock of chickadees that had just arrived. On 
the over hand, I watched a pair of Downies feeding on paper birches for 
40) minutes on February 6 with a lone chickadee staying close by the whole 
time (Fig. 2). Interactions between the two were limited to displacings. These 
were rare, possibly because chickadees feed on prey so small that a Downy 
has little to gain. 

The chickadees were attracted to paper birches as well as to the Downies, 
feeding around buds in terminal twigs or fluttering up trunks and larger 
branches to pick and glean. There thus appeared to be some overlap in 
feeding habits, but I was not sure how much. 

I only once saw a chickadee endeavoring to dig into the bark like a Downy. 
This was on the top of a wind-blown ledge. Feeding conditions had become 
particularly unfavorable when sleet and snow coated twigs as well as the boles 
of paper birches with ice and frost. The number of birds I saw on the ledge 
under these conditions fell to almost zero. All I saw on December 15 was 
one chickadee and one Downy. Two days later there was a single chickadee 
associated with two Downies. 

White-breasted Nuthatches were the commonest members of winter flocks 
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Fic. 2._ Male Downy looking for coccids at a canker on paper birch in winter. Lone 
chickadee staying by Downy in a “mixed flock.” 


after the chickadees, and Downies occasionally displaced them. A male nut- 
hatch carrying a piece of acorn on February 4 had hardly arrived at a rough 
spot when a female Downy supplanted it, then worked at the place for nearly 
four minutes. It seemed from such observations that the Downies benefited 
from robbing the nuthatches. On March 20 I saw another female Downy fly 
to three trees in succession, visiting, on each the exact spot where a White- 
breasted Nuthatch had been working. As Hairy Woodpeckers displace Downies 
and Downies displace White-breasted Nuthatches, one can, as described by 
Wing (1946), arrange these birds in hierarchies of dominance. 


SURVIVAL VALUES 


As a result of watching mixed flocks, I have come to feel that all creatures, 
whether bushmen in the Kalahari Desert or Downies in New Hampshire, 
survive because of a close and extensive knowledge of where they live. Such 
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knowledge is not just of feeding places. It includes shelter, sources of dan- 
ger, and many things difficult for an observer to appreciate. Situations may 
change from day to day with weather and season. A creature familiar with 
where it lives will, one may presume, be better adapted to emergencies. 

How can such a familiarity be maintained? A lone Downy will undoubtedly 
find out much. On the other hand, watching lone Downies as they feed for 
long stretches of time, gives one an impression that life can become mo- 
notonous. Joining a passing flock may be a way of breaking things up. The 
flock gives variety and this may be needed by all animals. A Downy Wood- 
pecker associating with other birds is led to range more widely. It explores 
and investigates a greater variety of cracks, crevices, holes, and types of trees, 
even within its home range, than it would on its own. 

A wider knowledge, it is true, may have no immediate benefit. A Downy 
might find more food by sticking to one good tree and letting the flock move 
on. The biological advantages of flocking, however, may be more general 
and long term. Enlivened by being with other birds, a Downy may gain 
knowledge that will be lifesaving in times of sudden change, such as an ice 
storm that forces it to alter its mode of life. The essence of survival is knowl- 
edge of resources. 

A question is, Why should Downies join flocks more readily than do Hair- 
ies? This could be a matter of size. Downies, with their small, finer bills, are 
closer to such birds as chickadees and nuthatches in manner of feeding than 
are Hairies. This probably enables them to forage more effectively in those 
kinds of areas sought out by the mixed flocks. 

Other reasons, however, are conceivable. Hairy Woodpeckers begin court- 
ship in late December and travel through the woods together for at least 
part of each day during the winter. Sociability and its attendant variety is 
thus built into their lives. Downies, in contrast, do not begin pair formation 
until March. They begin earlier, in intermittent fashion, in Maryland, but 
wherever they are, they do not appear to have as close a pair bond as Hair- 
ies. They tend to become separated by the frequent displacings of females 
by males. It is possible, therefore, that by shunning their own kind in winter, 
they are the more attracted to mixed flocks. 

The reasons for joining mixed flocks is a complex biological problem. I 
have only cited advantages that have occurred to me in the course of my 
own observations. I have never witnessed predation on small birds in winter 
in New Hampshire, so I do not know whether birds are safer in flocks or 
not. A predator might be even more attracted to numbers of birds than to 
single individuals. 

It has been said that birds moving through woods together flush more 
prey and improve the foraging. But how can this hold for winter woods in 
New Hampshire when insects are dormant? My own feeling is that the ad- 
vantages of flocking differ for different species and for different localities. 
No one rule holds and this makes the subject worthy of continued study. 
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CONFLICTS AND TERRITORY: EARLY SPRING 


DRUMMING AND BILL-WAVING DANCES 


Downy Woodpeckers generally do little drumming from September until 
midwinter, then drum with increasing frequency as reproductive behavior 
develops. Drumming is long distance communication and can convey a va- 
riety of meanings. Delivered from a tall dead tree of good resonance, it can 
proclaim territory as well as attract a mate. After pair formation it can serve 
to bring the partners together. 

A female began drumming at 05:11 on April 14 at a rate of 18 bursts a 
minute. Her mate came from his roost hole three minutes later. He im- 
mediately flew in her direction, but stopped to drum on the way. After more 
drumming, she flew to him. 

Drumming might be compared to the song of a passerine. A confusing 
difference, with Downies as well as with Hairies, is that females can drum, 
at times, as much as their mates. 


TERRITORIAL CONFLICTS 


Other signs of early breeding behavior are territorial conflicts. One of the 
more puzzling experiences I had when starting to study woodpeckers, was 
with the dances of Downies as well as Hairies. It was always a pair of either 
species that was involved, and usually low on the trunks of trees. With heads 
and bills pointed upward, or even backward, and swinging back and forth 
like conductors’ batons, they jerked heads and bodies while making half- 
starting motions with their wings (Fig. 3). The jerking made me think of 
mechanical puppets. Although some have objected to the term dances, the 
term seems apt to me, a dance being “a rhythmic and patterned succession 
of movements.” 

What did these displays mean? My first thought was courtship, the male 
pursuing the female up a tree. But were the woodpeckers male and female? 
As the heads of the woodpeckers were bent back and the nuchal patches 
were obscured, it took time to find out that the dances were always between 
two birds of the same sex. Instead of being courtship, as a number of ob- 
servers in Bent (1939) have averred, the displays are aggressive and used, 
most frequently, in territorial conflicts. 

A territory is a defended area. The breeding territory of a pair of Down- 
ies, which in early spring may cover up to 10 or more hectares, has bound- 
aries that are seldom well defined. One can, however, learn something by 
the location of conflicts. 

Two males in New Hampshire fought on trunks of small saplings along 
their common border from 07:20 until 07:55 on February 10. They were 
within 18 cm of each other in bouts of bill-waving, as well as in intermittent 
pauses of resting in strained postures. The section of woods where they fought 
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Fic. 3. Bill-waving dance between two female Downies in early spring. 


was within 50 m of where one of them nested the following May. 
On 28 March, also in New Hampshire, two males fought for 65 minutes. 
Features of the conflict were: (7) that nearly all of the fighting was low on 
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small saplings; (27) that one male might swoop at the other, who was usually 
able to shift around the tree in time to avoid contact; and (iii) that one male 
seized the other, coming away with a bill full of small feathers and these 
stuck to his bill as he continued a bill-waving dance. A female remained in 
the vicinity and, whenever she came close, the fighting was intensified. 

Fights between Downies, as with Hairies, are practically always between 
members of the same sex, and intensify when a mate comes close. When two 
females were engaged in bill-waving, a male, drumming in a tree above, 
floated down on outstretched wings. His approach lead to a renewal of the 
conflict. 

One wonders why territorial conflicts should, at times, be so prolonged. 
Here I think a passage in Thoreau, not on birds but on a farmer, is apropos. 
The farmer was seeking to establish a tree, one that Robert Frost would have 
called a “Witness Tree,” as marking the boundary between his farm and that 
of a neighbor. The neighbor was a widow. She sent her boy out to do the 
job. When he arrived the farmer asked for his knife and started to cut a 
switch. The boy, seeing what was coming, ran away. The idea in the farmer’s 
mind, as the boy forsaw, was that if the youngster was whipped he would 
remember where the line was for the rest of his life. Possibly Downies, facing 
one another in prolonged encounters, imprint the location of boundaries on 
their minds for the length of a breeding season. 


TYPES OF CONFLICTS 


A feature of conflicts among Downies is that although they may grapple 
beak to beak in midair, they do not injure each other. Their bills could be 
powerful weapons. But Downies, like all woodpeckers, seem to have an in- 
hibition against striking with them. They bite instead, pulling out feathers 
if they can. Physical contact, however, is not common. The dances with bills 
held in positions where they cannot possibly strike, are battles of persuasion, 
efforts to get an opponent to go away. 

When buds begin to unfold and the time of nesting approaches, the ter- 
ritory of the Downy becomes limited to a smaller area around the nest stub. 
Conflicts can then be brief and intense. At 06:30 on April 25, I watched two 
pairs of Downies approaching a stub that looked suitable for nesting. The 
males began fighting immediately. Their conflict was direct, accompanied 
by little display, and soon over. The owning male carried on exaggerated 
pecking (a displacement activity) after his rival had left. 

I think that displacement activity following encounters is an indication of 
their intensity. Woodpeckers, whether Hairy, Downy, or Pileated, can reach 
high levels of excitement. When an opponent leaves, the emotional level re- 
mains. The result is a burst of unrelated activity—usually exaggerated peck- 
ing and, sometimes, a quick, nervous, type of preening. 

Two females sometimes contend for a male in another type of conflict. A 
male on April 16 kept returning to drum on a high maple while two females 
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fought in hemlocks below. They went through the whole gamut of bill-wav- 
ing, grappling in midair, giving peep, peep, peep alarm notes, as well as a num- 
ber of floating threat displays. An occasional flight was accompanied by check, 
check, check notes. The flights seemed an intermingling of courtship and con- 
flict. They occurred, I think, because the male was close. At one time he 
floated down in an irregular, bat-like flight. 

The fighting was renewed two days later with the females engaging in long 
circular pursuits through the woods, some accompanied by queek, queek, queek 
vocalizations. A feature of the conflicts was that they took place well within 
the territory and in the vicinity of a nest site to which the male flew in his 
courtship flights. 


EARLY BREEDING BEHAVIOR 


SEARCH FOR A NEST SITE 


If a territory comes to mean less as the time of nesting approaches, one 
might wonder at its original purpose. From watching over a number of years, 
I feel that stubs suitable for excavating are scarce. A pair of woodpeckers 
needs an extensive area in which to search. Once a stub is found, however, 
and a nest excavated, the large territory is no longer needed. 

Woodpeckers of both sexes have a search image of the kind of place they 
want to excavate. This, for Downies in New Hampshire, appears to be a live 
tree with a trunk that has broken off, leaving a stub projecting. Suitable stubs 
are ones about 15 cm in diameter that have fungal decay. If a Downy finds 
a stub, it then seeks to get its mate to come for a look. 

A female on April 24 moved over the broken trunk of a butternut, per- 
cussing here and there, as if testing the soundness or decay of the under- 
lying wood. She drummed a few times, then tapped upon seeing her mate. 
He flew to the stub as she left, to inspect in his turn. 

Members of pairs of Downies do not always appear friendly toward each 
other. One bird always leaves a stub before the other arrives and it is rare 
to see the two at all close. I think this hostility, if such it is, is the result of 
males displacing females so often in winter. The male is dominant and finds 
it difficult to have another Downy close by. Pairs of Downies, however, can 
vary. 

The members of Pair A, that remained in the vicinity of their breeding 
territory all winter, exhibited many of the characteristic forms of courtship. 
The first sign I saw of a renewed pairbond was on January 11 when the two 
fed only 15 cm apart. When he flew, she followed. Female A was still staying 
in the vicinity of her mate a week later, in spite of his supplanting attacks. 
He flew to her in a floating courtship flight on February 4. Seemingly un- 
certain of his intentions, she faced him with bill pointed forward, as if to 
meet an attack. : 

The two were together from 06:50 to 07:15 two weeks later. He drummed 
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briefly and his mate, moving upward on a possible nest stub, gave a series 
of loud taps, mixed with drum taps, near the top. 

When Male A alighted on the dead top of a live red maple on March 11, 
he was displaced by his mate. Female A then preened in a leisurely fashion, 
a further sign that the stub had been accepted as a nest site. Female A was 
more dominant than is usual for female Downies. When a Hairy Wood- 
pecker came near on March 30, both of the pair attacked, but Female A was 
the more aggressive and persistent. 

A variety of behavior now indicated that the bond between Male A, Fe- 
male A, and their nest site was close. On 30 and 31 March, the male flew 
from the stub with wings held at a V as he tilted from side to side in court- 
ship flight. Later Female A preened close to the stub while Male A rested 
motionless not far away. Resting motionless can be a striking form of be- 
havior, considering how active woodpeckers generally are. On April 6 the 
pair had a duet of drumming, and on May 2 I witnessed copulations. As 
also noted by Lawrence (1967), pairs of Downies that remain in or near their 
breeding territory in winter, may nest several weeks earlier than those that 
have wandered away. 


Breeding seasons do not always progress as smoothly as that of Pair A. 
Two pairs of Downies nested successfully in a wood in 1968. I sought to 
follow the nesting of these pairs in another year without success. The pairs 
inspected every possible stub in their territories in vain. It seemed that, in 
young woods growing up after lumbering, there were no longer any stubs 
of the right type. 

The male of one pair, in the absence of a nest site, used a slanting maple 
as a center for preening and drumming. It was there that he met his mate 
at dawn. There was a dead stub nearby, obviously inadequate, but on 14 
May the two flew to it in courtship flight. This was the last I saw of them 
together. The behavior of the male changed by the following day. He was 
resting on his slanting maple with feathers fluffed out and head drawn in. 
His mate did not appear then, or on the following day when he began pro- 
longed drummings that went on well into June when Downies in other woods 
were nesting quietly. 


EXCAVATION 


A pair of Downies can select a site as early as mid-April, yet be in no hurry 
to excavate. With egg laying not beginning until the first week in May, it 
may be safer not to complete a cavity until it is needed. The time taken to 
excavate can thus vary. Pair B had selected its stub by April 16, and Male 
B had started a small hole. But he did not really begin to work until 13 days 
later. 

He was working at full intensity by May 6, excavating nearly all of the 
three and a half hours my wife and I watched. His pecks came at rates so 
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fast as to sound like a small motor within the stub. He took little time for 
feeding or resting, five minutes being the limit that he stayed away. His mate 
came to the hole five times, as if to relieve him. But he did not come out 
and she left. The longest single period I noted him working was 76 minutes. 

On May 7, instead of tossing sawdust from the entrance, he flew to discard 
a billful at a distance. This behavior, that is common to other woodpeckers, 
is what I consider a symbolic removal of feces, an awakening of an instinct 
for nest sanitation before it is needed. At another nest a male carried saw- 
dust away ten times in 48 minutes. 

Male B did not work undisturbed. From May 7 on he had to leave his 
cavity every hour or two to drive away either a male Yellow-bellied Sap- 
sucker or a male Red-breasted Nuthatch, both rival hole-nesters that can use 
cavities built by Downies. 

The excavation was completed by May 12, two weeks after Male B had 
begun in earnest. A change now took place. Whereas Male B had more or 
less monopolized the stub for some weeks and I had seen little of Female 
B, she now stayed by it and he stayed away. Both gave low whinnys or chippers 
from time to time. Although Female B clung to the hole occasionally, I never 
saw her enter until May 16. With copulations going on, I supposed that she 
was about to lay. But a disaster intervened. On May 18 a pair of Yellow- 
bellied Sapsuckers appropriated the hole, making it over to suit their larger 
size. 

The Downies were thus left without a nest at the peak of mating activities. 
Female B was the first to react. By afternoon she was starting holes at three 
different sites and by the next morning her mate was working at four others. 
I could hear both birds excavating at the same time. When Male B came to 
a stub being worked by his mate, he drove her away, then worked on the 
excavating himself. In spite of his seeming hostility, the two copulated five 
minutes later. 

Male B had selected a single site by May 20 when he could get into the 
cavity except for his tail. Female B was still excavating one of her holes, but 
flew over to replace him. When he left she excavated briefly and then flew 
off. On her next visit she tapped and drum-tapped. In none of her visits, 
over the next few days, was her excavating more than token in nature. Like 
the tapping, however, it demonstrated that she accepted the male’s choice 
of a stub. 

Male B now worked so hard that it was difficult to see when he had time 
to feed. At one stretch he tossed 23 billfuls of sawdust from the entrance, 
worked down inside five minutes, tossed 28 more, then, after about another 
five minutes of work, tossed 36. His elm stub had many small conks, or 
fruiting bodies of fungi, indicating that it was well-decayed. 

When Female B came by silently and squatted on a limb, he flew out, 
copulated, and returned to his work, all within 15 seconds. His display of 
energy, in the three days it took to complete the excavation, seemed re- 
markable. Egg laying began a few days later. 
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Although I have noted male Downies doing almost all of the excavating, 
as has Lawrence (1967), I have encountered a few females that did more 
than their mates, as noted also by Shelley (in Bent, 1939). Reversals of this 
sort reflect the flexibility of Downies. When one partner does more of a task 
than is usual, its mate is apt to do less, and vice versa. Females have the 
potential for excavating but seldom have to exercise it to any extent. This 
arrangement would appear to have survival advantages. It saves females from 
expending energy at a time when they are building reserves for egg laying. 

A possible result of a female’s building reserves is that she comes to have 
a body diameter greater than that of her mate. This would not be discern- 
able were it not for the habit of males of making nest entrances that fit 
themselves. An entrance carved by a smaller male may not fit his mate. On 
May 16 I watched a female bow into a nest 27 times in an effort to enter, 
then return to try 45 more times before being able to do so. She had forced 
her way in five days previously, but had had to struggle vigorously, bobbing 
her head up and down, to get out. 


COPULATORY BEHAVIOR 


I visited Pair B every day, except one, between May 6 and June 22, spend- 
ing several hours a day. All of the 24 copulations witnessed in this time took 
place within 7 m of the nest, 17 times on a “copulation branch” that ex- 
tended within .5 m of the entrance. Most of the copulations, 18 of 24, were 
in the morning. They took place, however, at all hours, from 10 minutes 
after the male emerged from roosting, until 17:40. 

The greatest frequency was at time of laying. A copulation at 10:45 on 
May 11 was followed by a second one two minutes later and a third at 11:00. 
This burst of activity was exceeded on May 15 when the Downies copulated 
three times in 17 minutes. A copulation on the next day was followed by 
another in two minutes. I timed these at 14 and 10 seconds respectively, the 
usual range of Downy copulations. Considering that I was by the nest only 
a few hours a day, the total number of copulations must have been well 
beyond the numbers recorded. 

Although copulations could be initiated by either sex, the sexes usually 
seemed in an equal state of readiness. Circumstances precipitating matings 
were the following: (7) Male B was alone by the nest excavating in the first 
days of the copulation period (6—8 May). I seldom saw Female B except 
when she came for copulation. If he was in the nest, she would fly to it, then 
to the copulation branch as he looked out. Oddly, if Male B was out of the 
hole when she arrived, she still flew to the nest, then to the branch, in what 
seemed to be a strengthening of attachment to both mate and nest. (wv) At 
the time of laying, when Female B stayed by the hole and Male B was away, 
he flew to the copulation branch and she to him. (wz) Either sex might drum 
in seeking copulation. Female B drummed for three minutes on May 8, then 
flew to the branch where she was joined by her mate. On May 16 the male 
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Fic. 4. Copulatory behavior of the Downy Woodpecker showing the flight and 
hover of the male as well as the invitation pose of the female. 


spent much time idling by the nest. After 50 minutes, he drummed for sev- 
eral minutes. His mate arrived and a copulation followed. Vocalizations com- 
mon at this period were a chipper or low whinny and a chirr. 


A female Downy, when ready for copulation, perches crosswise or occa- 
sionally lengthwise on a horizontal limb (Fig. 4) and raises up on her legs 
with, as Lawrence (1967:87) described, “her tail pointing straight out, her 
head up and tilted backward, her. . . breast thrown out, her wings slightly 
dropped and motionless.” The male then lands on her back in a hovering 
approach. 

Male B was perching on the copulation branch on May 6, when his mate 
flew to him. He immediately moved away from her, then launched into a 
low, hovering, turning flight (Fig. 4). When behind and slightly below, he 
rose, hovering to land on her lower back. Copulation then followed, the 
hover preceding it having taken about two seconds. Although hovering ap- 
pears to be unique for Downies, it does occur among passerines. Hinde (1954) 
describes it for the Greenfinch, and I have noted it repeatedly in the House 
Wren. 

Once mounted on the back of a female, a male Downy falls gradually to 
the left, as he moves his tail under hers. By the time of cloacal contact, he 
lies along her right side, holding balance by spreading his wings. The period 
of contact is relatively long. Whereas in the House Wren it is only two sec- 
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onds or less, I have timed Downies as ranging from 10-16 seconds. A male 
may mount a female as in full copulation, then both birds fall away, as if 
one or the other were not in readiness. I noted seven of these abortive cop- 
ulations to 24 complete ones for Pair B and, in a following year, five abortive 
to 15 that were completed. 

Copulations may extend from the start of a nest excavation until well into 
incubation, a period of 2—3 weeks. Pair B copulated on the third, fourth, 
and fifth days of incubation. Copulatory behavior was fragmentary there- 
after. Male B drummed on coming by the nest on the eighth day, then alighted 
on the copulation branch. His mate flew to join him, then flew off. On the 
following day, Male B chased his mate after a similar episode. 


Although infidelity has been described for many birds, I have seen it but 
once among woodpeckers. This was at a tme when Female B disappeared 
for a few days; seemingly as a result of a retained egg. Another female (New 
Female) arrived by the afternoon of the day Female B disappeared and started 
an excavation of her own. Male B did not interfere. But when she came to 
his nest, on two occasions, he was quick to drive her away. Not long after 
being ousted the second time, New Female took an invitation pose and Male 
B hovered over her back. A copulation probably followed, but I was not in 
a position to see. I did see a copulation on the following day. New Female 
remained in position and Male B returned to hover again. She then circled 
his nest stub, but he would not tolerate her coming close. He not only at- 
tacked, but pursued her in a long flight. His mate, Female B, returned the 
next morning and I saw no more of the foreign female. 

It was of note that Male B, although willing to copulate with the new fe- 
male, would not tolerate her by his nest stub. Fidelity to nest was bound up 
with fidelity to mate, even when she was not around. 


EGG-BINDING 


Egg laying can be a period of idleness for males. Male B spent the larger 
part of his time between May 10 and 19 within a radius of 12 m of his nest, 
resting, preening, driving away other hole-nesters, and copulating with his 
mate. This staying by the nest is important. It was in the following year, 
when the weather was wet and cold, that Male B, failing to stay on guard, 
lost his cavity to a pair of sapsuckers. 

I had an unusual experience with Female B during the period of egg 
laying. Pair B had copulated on May 6, 7, and 8 when, at 06:30 on May 9, 
I found Female B clinging to bark, drooping as if about to fall. After a few 
minutes she ascended to an open cavity, one made by a Pileated Wood- 
pecker, to rest at the bottom of it, with bill tucked in her feathers. 

I would not have found her later if her mate had not disturbed her. She 
was clinging to bark as weakly as before. On my next glance, her white belly 
was uppermost as she fell into the swamp. There she made feeble efforts to 
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reach a tree. With head back and having difficulties breathing, she would 
have drowned had I not picked her up. 

I took her home where my wife and I felt a hard mass, the size of an egg, 
distending her abdomen. She appeared to be in spasm and made no effort 
to resist. Forty minutes later she was stronger and attacked my finger for 
the first time. Her abdomen was no longer distended, but I could find no 
trace of her having laid an egg. I presumed that she had either laid one and 
eaten it or that it had broken inside. 

I now took her back to the swamp. She was barely able to flutter to a tree 
where she clung without moving. Although I made repeated efforts, I did 
not see her again until two days later. She was now in excellent condition. 
After further copulations, she must have laid four eggs for, on June 21, 
there were four fledglings in the nest. 

Five years later I noticed another female, feathers fluffed and looking as 
if about to fall asleep, not far from her nest hole. This was at 06:38, nearly 
the same hour that I discovered the first female. The second female gave a 
feeble drum every five minutes or so. Her mate came three times as if trying 
to copulate, but she moved away. On the following morning she looked alert 
and unaffected. 

How often do birds suffer from egg-binding? I have noted an egg laying 
lethargy for a flicker, a Common Grackle, and a handraised White-breasted 
Nuthatch that laid eggs in an aviary in two successive years. But I have been 
able to find few accounts in the literature. One is given by William Harvey 
(1654:57), the discoverer of the circulation of the blood. Writing of a parrot 
that had long enjoyed the best of health, he wrote that it fell sick not long 
after being caressed and died after repeated convulsions. Harvey had. pre- 
sumed the bird a male. But said he, “on making a post-mortem. . . I found 
an almost complete egg in its oviduct, . . .” 


NESTING 


INCUBATION 


May 22 was the first day I noticed that one or the other of Pair A was in 
the nest nearly all of the time. Male A had the most drive. His sessions of 
incubating were two to three times longer than those of his mate. On May 
23 he did not come out when she came to relieve him, even though he had 
been incubating 62 minutes. Another indication of his zest were his flutter- 
ing courtship flights. He came to the hole in this manner on four of 12 times 
he changed with Female A. In my 12 hours of watching, Male A stayed at 
the nest 60 and his mate 40 percent of the time. Both were nearly 100 per- 
cent attentive while on the job. 

With Pair E, Male E was in charge of the nest 53 and his mate 42 percent 
of the 16 hours I watched. But being in charge, what I call a session or the 
time between changeovers, can be different from actual attentiveness. Thus 
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Female E spent only 57.4 percent of her time at the nest actually incubating. 
She was extremely restless for the first few days, entering, putting her head 
out, flying to forage in trees nearby, then re-entering to stay another 2—10 
minutes. Out of a total of 80 minutes one morning, she spent only 15 on 
the eggs. 

Male E, in contrast, spent most of his time (79.4 percent) incubating. His 
attentiveness might have been higher had it not been for his chasing away 
other hole-nesters that included flickers, a pair of Hairies, and a male White- 
breasted Nuthatch. 

Heinroth (1958:51) remarks that woodpeckers are “not particularly fond 
of their mates.” Downies are the only ones I have wondered about. When 
the two of Pair A changed, the incoming partner looked into the hole, then 
withdrew well to the side, as if avoiding contact when its mate came out. But 
situations vary. With some pairs a mate coming out may even brush against 
its partner waiting to enter. On one occasion, both members of Pair B en- 
tered their nest at the same time. 

Downies frequently make a low chirr when changing over. The note sounds 
much the same as the chrr heard in conflicts. It was only after hearing the 
notes repeatedly in the aviary that I found the chirr to be a pleasanter and 
less harsh sound than the chrr. 


CARE AND FEEDING OF YOUNG 


I could see that incubation ended after 11 days when Female A arrived 
with prey and Male A left carrying a small fecal sac. Brooding, with each 
parent staying on the nest until relieved, continued for four days. It ceased 
on the morning of the fifth, in spite of the weather being cool with frosts 
at night. The length of brooding varies among pairs. When there are four 
nestlings, as in Nest A, they may warm each other by huddling together. 
Pair E, with only a single young one, brooded it for 10 days. 


In 39 of 41 observations I found parent Downy Woodpeckers gleaning 
when foraging for their young. A frequent practice was to start at the base 
of a tree, move rapidly up into the branches, then drop to the base of an- 
other. On some days almost any surface seemed to do. Although attracted 
to clusters of leaves and flowers in crowns of white ash and sugar maples, 
the Downies also gleaned along dead trees. An impression was of constant 
hurry. The speed with which a Downy can fill its bill is remarkable. I was 
sitting below Nest A on June 21 when Male A appeared. He was close and 
I could see that his bill was empty. In less than a minute he had it stuffed 
with small grubs from the terminal branchlets of a bush and was flying to 
the nest. 

Males do the larger part of nest sanitation. Of six nests followed, the fe- 
males removed 17 to 26 percent of the fecal sacs in three nests and none in 
the others. Removal of a sac can be a delicate operation. When Female A 
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came from the hole, she emerged slowly, without wriggling, then flew off 
with shallow wing beats as if afraid the sac might break before being dropped. 
Males can have bursts of nest cleaning, removing a number of sacs in a short 
time. 

One sometimes hears Downies pecking inside their nests. This excavating 
seldom goes on for more than a few minutes and seems to provide sawdust 
for nest cleaning. Some fecal sacs are covered with it. 

Male and female Downies feed their young about equally. Nest A was ex- 
ceptional in that Male A made 69 percent of the 147 visits made by the pair 
and Female A only 31. The number of feeding visits per hour varied from 
six to 22. Considering all pairs of Downies observed (n = 6), the males, in 
addition to spending nights on the nests, did by far the larger share of in- 
cubating and nest sanitation, the females sharing the tasks of brooding and 
feeding nestlings more equally. 

A difficulty at some Downy nests is that parents come and go so fast that 
it is hard to identify the sex. It is here that their manner of feeding their 
young, by hanging downward with undersides of tails visible within en- 
trances, can be of help. As shown in Figure 5, the patterns of black and 
white of undertail feathers vary enough among individuals to furnish mark- 
ers. 


BEHAVIOR OF NESTLINGS 


I took four young from a nest on May 23 to raise by hand. With pin 
feathers emerging and eyes slightly opened, I estimated that they were 11 
days of age. They remained quiet and cowered down until I shielded them 
from the light. Their heads and necks then shot up. Each had fleshy knobs 
at the basal ends of its lower mandibles and gaped when these were stroked. 
My wife and I fed our captives bits of raw chicken, wetted to take away the 
stickiness, half meal worms, and bread soaked in a vitamin mixture, using 
toothpicks for handling. 

The nestlings struck at each other in eagerness to get food. Hadow (1976) 
described nestlings as making rasping notes when gaping. I do not know 
why we did not hear more of this. Once fed and shut in a darkened cabinet, 
our nestlings made pleasant sounds that reminded us of spring peepers or 
terns fishing in the distance. 
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Fic. 5. Individuality in undertail markings of Downy Woodpeckers. 


26 


DOWNY WOODPECKER 
FLEDGING 


Neither parent at Nest A fed the young for an hour and a half on June 
21, the twentieth day after hatching. It was not until about 08:00 that Female 
A arrived with a billful of prey. She alighted to the side and below the hole 
to avoid being struck by a fledgling who was leaning out and jabbing at her. 
Female A’s position forced the fledgling to lean well out and down. When 
she flew, the young one, as if eager for more, flew after her. Twelve minutes 
later a second young one left in a similar manner. Male A arrived not long 
afterward. It was almost like clockwork the way a third fledgling followed 
him. I have not seen Hairies or other woodpeckers leave a nest in such close 
order. Possibly the long stretch of no feeding had increased the readiness 
of the young to leave. 

A single fledgling remained. Male A fed it four times in 15 minutes on 
the following morning before it left. By making sketches of head patterns 
of the young as they looked out of the entrance on previous days, my wife 
and I had surmised that there were four nestlings, the number that were 
subsequently fledged. 


POSTNESTING 


BEHAVIOR OF JUVENILES 


Fledgling Downy and Hairy Woodpeckers, instead of fluttering their wings 
and begging as many juvenile birds do, are apt to attack their parents. This 
is at the end of nesting when a parent has to stay low and to the side of an 
entrance to avoid being struck. Fledglings free of a nest can be even more 
aggressive. When a male Downy came to feed a juvenile, the latter attacked. 
This was done so vigorously that the male had to back away three times. 
The juvenile even held its wings out in threat. When the male flew, the 
young one followed. 

On another occasion, a male, gleaning rapidly through trees and bushes, 
fed a juvenile twice in five minutes. After the last feeding, the juvenile flew 
at its parent as if not getting enough. Smith’s (1980) term “demand behav- 
ior” is a good one for fledgling Downies. 

Methods of feeding can vary. The male fed the juvenile by turning his 
head so that the opened bills of the two interlocked. This is the type of 
feeding observable between parents and well-grown nestlings. At a feeder, 
a fledgling took suet by grabbing its mother’s entire bill into its own. 

While it is difficult to keep track of parents and juveniles away from nests 
in wooded country, Downies appear to feed their young for from two and 
a half to three weeks after nest-leaving. The best place I have found to watch 
after this time has been by beaver ponds. In middle and late July I found 
a family staying in the vicinity of the nest the young had left early in June. 
The mother was going up the trunk of a paper birch on July 13, when a 
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juvenile flew over, landed, and backed down to within a meter of her. She 
flew at it, driving it away. But the juvenile was like a leech. Hardly had the 
mother started to feed again, then the juvenile returned. This time the mother 
did a bill-waving dance. The juvenile, seemingly undisturbed, stayed where 
it was. She then drove at it again. The young one was so persistent that it 
was hard to see how the mother got time to feed. The last I saw of the two 
was the mother chasing her young one in a fast, circular pursuit through 
the trees. 

Juveniles were still around in a following week but were no longer pes- 
tering their parents. They idled about, exploring holes and crevices, giving 
an occasional drum, or playing dodgeball by swinging under a branch, with 
wings out, when a chickadee came by. They also exhibited curiosity. I was 
sitting on top of a beaver lodge when a juvenile came within less than two 
meters to look down at me, a phenomenon that has happened to me several 
times. 


RECRUDESCENCE OF BREEDING BEHAVIOR 


Many woodpeckers experience a recrudescence of breeding behavior at 
the end of nesting. Except for a courtship flight by one male, I have seen 
little of this among Downies. But I may have looked too early. When an 
intruding female came close to the old nest hole of Pair A in late July, Fe- 
male A did a bill-waving dance. Her mate, Male A, then intervened with the 
same display, driving the intruder away, one of the few occasions when I 
have seen a male in conflict with a female. 

At a second beaver pond a male did much drumming at the end of July, 
as much as in early spring. When another male came to his drum stub, he 
spread his tail and waved his bill. What I took to be his mate appeared shortly 
afterward. He then floated down to an old, used woodpecker hole in court- 
ship flight and tapped. But instead of his mate coming, the second male 
interfered. This triangular contest continued into August. 


HAZARDS OF HOLE-NESTING 


Hole-nesting birds form a special category. According to Nice (1957) they 
have a 65 percent chance of their eggs resulting in fledglings compared to 
only 43 percent for open-nesters. But only a minority of passerines have 
evolved the habit. A reason, according to von Haartman (1968:3) is that the 
ecologic niche is saturated. It is impossible for a new species to move in. 
“Probably with no other birds,” continues von Haartman, “will the compe- 
tition for breeding places be so severe as in hole-nesting birds.” A robin or 
other passerine can find many sites for building in trees and bushes, but a 
hole-nester may have to search a long time to find a suitable hole. 

One might consider woodpeckers different. They, after all, excavate their 
own holes. But this does not make the problem easier. Trees or stubs suitable 
for excavating are hard to find. Of the species that I have studied in Mary- 
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land and New Hampshire, none have been able to excavate a cavity 1n a live 
tree with sound heartwood. The requirements for each species are exacting 
and even if a pair excavates a cavity of the kind it wants, there is no insur- 
ance that it can hold on to it. A pair of Downies, as already described, had 
their newly finished cavity taken away by a pair of sapsuckers. Hole-nesters 
chased away by Downies while I was watching included Hairy and Red-bellied 
Woodpeckers, flickers, Red-breasted and White-breasted Nuthatches, Black- 
capped Chickadees, starlings, Eastern Bluebirds, House Sparrows, and once 
a Brown Creeper. 

Of all these, starlings are a particular menace. They are relentless in dis- 
possessing woodpeckers such as flickers and Hairies. It would seem that 
Downies might be safe, considering that their nest entrances are too small 
for starlings to enter. But starlings may put their heads into Downy nests 
and keep returning, in spite of persistent efforts of the Downies to drive 
them away. Howell (1943) watched starlings that broke up nestings of a pair 
of Downies in three successive years by jabbing through the entrance and 
wounding the young. I once opened a Downy nest to find that all of the 
young were maimed. Of the two smallest, one had one wing half the size of 
the other, and the other, a shriveling of both wings, one of which was only 
a well-healed knob. The injuries, I presumed, were done when the nestlings 
were still naked. While I had no way of knowing whether starlings were 
responsible, it seemed that the injuries must have been the result of some 
bird striking in with its bill. 


THREE- vs. FOUR—WEEK NESTLING PERIOD 


The nestling period of Downies is of three weeks duration while those of 
other woodpeckers with which they are sympatric, the Hairy, Pileated, flicker, 
and sapsucker, are from four to 4+ weeks. One might say that this is a 
matter of Downies being able to develop faster because they are smaller. But 
this is unlikely as is shown by four European woodpeckers of the same ge- 
nus. Of these, three, the Lesser, the Middle, and the Great Spotted Wood- 
pecker all have a three-week nestling period, even though the Great Spotted 
is of the same approximate size as the Hairy. Furthermore, if size made a 
difference, why should the Pileated and its European counterpart, the Black 
Woodpecker, have the same four-week nestling period as the smaller Hairy 
and sapsucker? In attempting to answer this question it might be well to 
consider, first, why woodpeckers have nestling periods that are longer than 
those of many open-nesters. A probable reason is that holes are relatively 
safe places in which to nest. With little selection pressure to get away, nest- 
lings can become more mature and better able to look after themselves. 

A point to make is that although holes are relatively safe from predators, 
some types of cavities are safer than others. Woodpeckers with stronger bills 
can build nests in tough living trees that have heartrot at the center. Species 
building nests of this type are the Hairy, the Red-cockaded and the White- 
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backed Woodpeckers, and the Yellow-bellied Sapsucker. All of these have 
four-week nestling periods. 

Seemingly less secure nests, in terms of susceptibility to wind damage or 
to predators chewing their way in, are ones built in decaying wood by species 
with weaker bills. These, that include the Lesser, Middle, and Great Spotted 
Woodpecker of Europe, as well as the Downy, all have three-week nestling 
periods. 

An objection is that Hairy Woodpeckers and sapsuckers sometimes nest 
in dead, decaying stubs. But from years of watching I believe that they do 
this by necessity. There are often not enough trees large enough, of the kind 
they want, in present-day forests. As far as the White-backed Woodpecker 
goes, I hazard a guess that the same situation holds. Ruge and Weber (1974) 
describe this species as having the strongest bill of all the European species 
of Picoides. It, like the Hairy, would not nest in a completely decayed stub 
unless it had to. 

A further point regarding the safety of nests is that a small woodpecker, 
having a relatively weak bill, will be less able to defend itself against pre- 
dators. As described later on, a Hairy, even though nesting in a well-decayed 
birch, was able to defend its nest against a raccoon. It seems doubtful if a 
Downy could have survived under the circumstances. 

Hadow’s (1976) study of Downies is one of the few ever made of the growth 
and development of nestling woodpeckers. In reply to Lack’s (1968) hy- 
pothesis that woodpeckers hatch in a relatively underdeveloped state com- 
pared to passerines in open nests, he points out the lack of evidence. What 
actually happens is differential development. Young Downies have a rapid 
development of leg parts, balance, and the strength needed to reach up and 
take feedings from a parent coming down the nest cavity in a vertical po- 
sition. These developments come at the expense of feathers and sense or- 
gans that, in a dark and insulated nest, are not needed initially. It takes more 
strength, Hadow points out, to cling to a vertical surface and to climb, then 
to perch. Hole-nesting woodpeckers, therefore, have different priorities than 
open-nesting passerines. 


METHODS OF COMMUNICATION 


VOCALIZATIONS 


Whinny.—A chick, chick, chick, chrr-rr-rr given only once without repetition. 
When given as mild chipper at the height of courtship, it appears to be pair- 
bonding. At other times, when delivered as a loud sputter, it expresses dom- 
inance. 

Chip or kick.—This is a common expression of excitement from any cause. 
Parent Downies gave many chips when I stood below their recently emerged 
fledglings. Greater alarm is expressed by a shrill, whistle-like peep-peep-peep. 

Chirr.—An intimate greeting exchanged by members of a pair at times of 
changeovers by a nest. 
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Chrr.—A harsh note heard in conflict that can be difficult to distinguish 
from the chirr at a distance. 

Check, check, check, check.—A rapid series of notes that accompany court- 
ship flights. At higher intensity the call sounds like queek, queek, queek, queek, 
queek. 

Vocalizations of nestlings.—Musical twitters when settling down after being 
fed. A harsh rasp when hungry and gaping (Hadow, 1976). 


DRUMMING AND TAPPING 


Drumming.—The rate and intensity of drumming varies with circumstan- 
ces. It usually comes in bursts of 1.5 seconds, delivered at rates of nine to 
14 bursts a minute, but can consist of as many as 24 bursts. There is little 
that is stereotyped about the drumming of Downies. It varies in rate with a 
bird’s emotional intensity and in carrying power with the type of substrate, 
e.g., whether this is a hollow place, one of solid hardwood, or an indifferent 
one of no particular resonance. Both sexes drum, with females sometimes 
drumming as much or more than males. The total amount varies with cir- 
cumstances. A pair that has found a nest site early, drums relatively little, 
while a pair in woods deficient in suitable stubs, drums a great deal. Among 
types of drumming distinguishable in relation to circumstances are the fol- 
lowing: 

a. Territorial. Drumming from a high place proclaims territory in the early 
breeding season. It can, as a side effect, attract rival males and precipitate 
conflicts. 

b. Dawn rendezvous. The efforts of a Downy to locate its mate at the start 
of a day can be prolonged, especially where roost holes are far apart. 

c. Mate location. This usually consists of only a few bursts, needed when 
members of a pair are feeding separately over a wide area. 

d. Displacement or demonstrative. Downies, like Hairies, often drum in 
the presence of an intruder, conspecific or otherwise. The drumming is usu- 
ally done wherever the woodpecker happens to be. After bouts of intense 
conflict, a Downy may drum as a displacement activity, a working off of high 
emotion. 

e. Contentment. When Downy Woodpeckers are under no pressure to 
find a nest stub, either because it is early in the season or because they have 
already found one, one or the other of the pair, but particularly the female, 
may rest in the sun on some high dead limb, preening in a prolonged, lei- 
surely fashion and drumming in pauses in between. Such activities may pro- 
mote the pairbond in relation to a particular locality. 

f. Duetting. There are two kinds of answering drumming. One promotes 
the pairbond. When things are going well, each bird drums, in unhurried 
fashion, in response to the drumming of the other. Another kind of duetting 
is the tug-of-war type. When relations between members of a pair are dis- 
turbed, the male preferring one nest stub and the female another, each drums 
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in an effort to entice its mate to inspect the site. Drumming can then be 
prolonged and the rate expressive of the intensity of the disagreement. 

g. Whisper. When a nest excavation is on its way to completion, the mem- 
bers of a pair may respond to each other with low, brief drumming, not 
always a matter of duetting. A female near a completed nest cavity may drum 
softly wherever she happens to be. 

h. Copulatory. A Downy of either sex, but chiefly the male, may drum 
when ready for copulation. 

Downies, like other woodpeckers, have drum trees (such as the hardwood 
at the top of a dead maple) of special resonance. Here Downy may ascend, 
trying successive spots with a few bursts on each, extracting a variety of sounds, 
some flat, some deep, others loud and sharp, the effect being like playing 
a xylophone. 

Tapping.—Either member of a pair may try to attract the other to a po- 
tential nest site by drumming, tapping, or drum-tapping. In drumming the 
individual blows of the bill come too fast to be detectable by the unaided 
ear. In tapping, they come at a slow, detectable rate of about three per sec- 
ond, in bursts of nine to 10 taps. Drum-tapping is between the other two in 
sound. 


DISPLAYS 


Crest-raising.—This may be performed alone or in association with other 
displays. It is expressive of excitement from any cause. 

Bill-waving dance.—Two Downies of the same sex jerk heads, bills, and 
bodies from side to side while making starting motions with their wings and 
fanning their tails, when facing each other in territorial conflicts. The dis- 
play can also be used against unrelated birds. 

Full wing-threat display.—One Downy in conflict with another, may raise its 
wings outstretched, above its back and fan its tail, as if trying to appear as 
large as possible. 

Wing ruffle—Downies usually fly silently, but can fly with a loud ruffle 
noise expressive of excitement. 

Frozen pose.—In response to some immediate danger or threat, whether 
another Downy or a passing hawk, a Downy may flatten itself against a trunk 
or limb with bill pointed forward, remaining as if frozen. 

Courtship flight—TVhis may be performed by either member of a pair. It 
ranges from a floating on outstretched wings to a slow, fluttering, bat-like 
flight. The flight is accompanied at times by a check, check, check, or, at higher 
intensity, queek, queek, queek vocalizations. 

Resting motionless—One or both of a nesting pair may rest motionless for 
minutes at a time in the presence of its mate when an excavation is nearing 
completion. The pose is a sign that things are progressing and that the pair- 
bond is close. 

Downy and Hairy Woodpeckers have a number of comparable vocaliza- 
tions including the whznny, the kick, and the jeek or queek given in series. The 
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displays of the two species are nearly identical. It is virtually impossible, on 


some occasions, to distinguish the drumming or the tapping of the two spe- 
cies. 
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Hairy Woodpeckers, with their relatively longer bills, are far from being 
only a larger edition of Downies. Although often found in the same woods, 
the two differ in feeding habits, courtship, and nesting. No bird seems sharper 
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or more alert in the winter than a Hairy Woodpecker. They are relatively 
tame in northern forests and make an excellent bird for year around study. 
The same cannot be said for the southern Hairy. I have found them shyer, 
less common, and far more difficult. 


FEEDING BEHAVIOR 


SEXUAL DIFFERENCES 


Woodpeckers in general are not attracted to young, healthy woods. They 
prefer mature ones, such as harbor wood-boring larvae in dead and dying 
limbs. Sometimes wind storms or tree diseases provide similar situations. This 
is eminently true of the Dutch elm disease which, however unfortunate for 
man, has been a boon to woodpeckers. Their benefactor is the elm bark 
beetle (Scolytus multistriatus), a few millimeters long invader that was harmless 
until it joined up with the fungus Ceratocystis ulmi. The team of beetle plus 
fungus then set out on a joint career that, in its wake, has provided wood- 
peckers with larvae on which to feed as well as a supply of stubs for nesting, 
a supply that has lasted for many years. 

All this turned out providential for me, 25 years ago, when I set out to 
learn what I could about woodpeckers. It was the feeding of Downies that 
first caught my attention. Diseased elms are recognizable by the engraving 
of multi-branching tunnels that the beetles provide for their eggs and larvae. 
Between 1956 and 1961, while living in Maryland, I sometimes noted as 
many as four Downies feeding on a single elm. Wherever the woodpeckers 
were working, they chipped off outer layers, revealing a bright, fawn-col- 
ored, inner bark. 

When we moved to New Hampshire in 1961, I became interested in study- 
ing the breeding, feeding and other habits of Hairy Woodpeckers. It was 
not long before I found that the more northern elms, which are tunneled 
by the larger American elm beetle (Hylorgopinus rufipes), were an optimal 
place to find them. I kept records of what I saw and a remarkable fact soon 
emerged. In an initial study from August through November, I found that 
19 of 20 Hairy Woodpeckers feeding on diseased elms were females. The 
trees were not visited much by the woodpeckers in December and January, 
but they were coming to them again in February and from then, through 
April, when nesting began, I found females on 31 occasions and males on 
only two. 

The female Hairies were energetic when working on elms. They pecked, 
hewed, struck glancing blows, and seized bits of bark in their bills in an 
almost furious manner. This was all at a faster, less interrupted pace, than 
was usual on other trees. The tempo might be maintained for as long as half 
an hour. During this time, a female progressed slowly along a limb, leaving 
it light brown in color due to an almost uniform removal of outer bark. 
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When male Hairies fed on elms, as they did on two occasions, their feed- 
ing was never as vigorous or prolonged. A male displaced his mate, on Feb- 
ruary 8, from a place where she had been working. He pecked at the light 
brown bark for several minutes, then flew away, apparently uninterested. 

On April 4, I found a pair of Hairies working together on an elm. As the 
two were only 2 m apart, | had an opportunity to compare their feeding 
behavior. The female progressed rapidly as she percussed and scaled strips 
of bark. The sound of her activities was fast and regular. Her mate, in con- 
trast, gave deliberate blows, each accompanied by a swing of the head. He 
progressed only 15 cm up the trunk in 15 minutes before flying away. It 
was noteworthy that he and his mate had used different patterns of feeding 
when under essentially the same conditions. It appeared as if he, by habit 
or innate behavior, had been unable to work on the elm in the effective 
manner of his mate. This might explain why males seldom came to the elms. 
Unable to work effectively, they moved to trees where their methods un- 
covered more food with less effort. 

My observations on Hairies were made almost entirely in woods away from 
houses and feeding stations, in an effort to have conditions as natural as 
possible. In covering these wilder areas I found that the situations noted on 
elms obtained for other trees. Thus, of 24 observations on white pines, 23 
were of females and only one of a male. The feeding was of several types. 
In three instances the females sought prey by peering and poking as they 
moved up the rough bark of field-grown pine. In the others, the females 
knocked off bark with glancing blows from pines that were dying. When I 
found males feeding, they were usually excavating the dead trunks or limbs 
of mature aspens, black cherries, red oaks, or maples. 

The Hairies were especially interesting to watch following pair formation 
in January. They then fed through the woods together. The females per- 
cussed, pecked, poked, or scaled bark to reach their prey in 87.7 percent of 
observations and excavated or dug more deeply into wood in only 12.3 per- 
cent. The males came out just the reverse. 

The male’s preference for excavating leads him, at times, to uncover rel- 
atively large prey. I watched one male, working on a well-rotted birch, pull 
out a larva so large that he was unable to swallow it on a first attempt. He 
made no effort to dismember it. He just kept trying to force his prize down. 
When he finally succeeded, he remained motionless for some minutes. With 
eyes closed, he looked as if the immediate effects of swallowing so much in 
one gulp was anything but comforting. 

On June 5 a male flew to his nest with a grub 5 cm long and 1.3 cm wide. 
He tried to poke it down the throat of an awaiting young one, but without 
success. The larva may well have been that of the sugar maple borer, Gly- 
cobius speciosus. The male next flew to the woods. He soon returned, still 
carrying the grub and made a second attempt. More tries followed, inter- 
spersed with efforts to lodge the larva in crevices and to shake it, as if into 
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smaller pieces. He was finally able to force the grub into the youngster on 
a fifth attempt. I was struck again by how ineffective a Hairy is in efforts to 
handle large prey. It has none of the talents of Red-headed Woodpeckers 
that know how to put insects in an anvil and knock them to pieces. 

There are resemblances between the smaller excavations of Pileated 
Woodpeckers and the larger ones of Hairies. This is especially so when a 
Hairy has been working in soft wood. I located a male on November 17 by 
the blows he was making on a dead swamp poplar. He would loosen a chip 
in vigorous fashion, seize it in his bill, then toss it away. Some of the chips 
were 5 cm or more in length. The result was a sizeable hole that I might 
have mistaken for the workings of a Pileated had I come by at a later time. 

Hairies occasionally enter bathtub-like excavations made by the larger 
woodpeckers. It gives them a chance to feed more deeply in some trees than 
they could on their own. A male on March 16 flew to the excavation of a 
Pileated that was about 13 cm wide and 10 cm deep. After tossing out a few 
chips, he enlarged the hole with blows of his own, making feeding motions 
as if finding prey. He may have been finding larvae of the pigeon horntail 
(Tremex columba). Whatever his prey, the Hairy did not feel much at ease. 
He came out several times as if fearing that the Pileated might return. Max- 
son and Maxson have recently (1981) described other relations between Hairies 
and Pileateds. 


SURVIVAL VALUES OF SEXUAL DIFFERENCES 


One may ask why there should be sexual differences in feeding behavior. 
Of what advantage are they to Hairy Woodpeckers? I think that they enable 
them to exploit the resources of a particular piece of woodland more effec- 
tively. The male’s habit of excavating for larvae deep in wood taps a food 
supply from dead limbs and trunks. No environments, however, are com- 
pletely stable. Trees weakened by wind or disease lead to proliferation of 
bark beetles, and the female, the opportunist of a pair, is able to take ad- 
vantage of these. 

Another benefit, I feel, is a lessening of competition between the members 
of a pair. Male Hairies, like the males of other woodpeckers, dominate their 
mates by supplanting them when feeding. They may have less opportunity 
to dominate when the feeding habits of the two are different, the lessened 
competition serving to promote the pairbond and with it, a greater degree 
of breeding success. 

A remarkable thing I learned about Hairies, after making my observa- 
tions, was that there is a 10 percent difference in bill length between males 
and females (Selander, 1965). This almost puts them, in regard to sexual 
dimorphism, in a class with the extinct Huias of New Zealand. Males of these 
birds had shorter, straighter bills, good for digging into decaying wood while 
females had longer, curved ones, better for extracting prey. 
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It is not always easy to find something to watch in bird behavior the year 
around. Roosting fits in well with winter, for it is in the darkest days of the 
year, when days are shortest, that it is easiest to be out in the woods at dawn 
and dusk. My watchings of Hairies began on the same slope where I watched 
Downies. Two Hairies roosted there. I could watch both of their holes, as 
well as that of a Downy, from the same spot. This was a boon, for it increased 
my chances of having something to watch, even on mornings when little was 
going on. 

I always keep a record of head markings of Hairies by means of sketches 
(Fig. 6). As with Downies, I have never found two with the same pattern of 
black and white, or of red in the case of males. Nature has thus provided 
Hairies with natural markers, ones that can be of aid in studying behavior. 

I followed the Hairies for five weeks between December 11 and January 
15. Times of going to roost varied between 15:25 and 16:40, a difference 
of over an hour, and of emerging, from 07:20 to 07:35, a difference of 15 
minutes. The Hairies were thus more variable about retiring than getting 
up in the morning. What led them to go to roost was not always clear. It 
did not seem to be solely a matter of light. Some of the earliest roostings 
were on bright sunny days. The male even entered his roost at 15:38 on 
January 8 when sun was shining into it. He made speak notes, then swung 
out. I realized that I was standing too close. When I moved away, he re- 
entered and remained inside. On January 22 I saw the female enter her 
hole at 15:25 when a male was near. I felt she was entering to protect it, in 
case the male had ideas of taking it over. 

A question with Hairies, as with Downies, is how long they roost on the 
shortest days of the year. On December 22 I found that the female retired 
at 15:52 and did not get up until 07:35 the next morning, a total of 15 hours 
and 26 minutes. The female Hairy thus spent about the same amount of 
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Fic. 6. Variations in the black and white markings on the heads of four Hairy 
Woodpeckers, which aided in recognition of individuals. The Male H and Female H 
are represented by the two central figures. 


39 


HAIRY WOODPECKER 


time as the female Downy on the same night. It is possible that male Hairies 
are more efficient at finding food in winter than either Downies or female 
Hairies. If this is so, it might account for their roosting for a longer time, 
as I think is generally the case. On January 16 a male roosted for three 
minutes short of 16 hours. This meant a working day of close to eight hours, 
the shortest that I have noted for any species of woodpecker. 

The Hairy Woodpeckers nearly always entered their holes directly. Once 
they had popped inside, I saw no more of them. Coming out the next morn- 
ing was another matter. The first I saw of a Hairy in dim light, before dawn, 
was the white markings of its head. The woodpecker dropped out of sight, 
bobbed up, put its bill out, then withdrew. Two to 15 minutes of these bob- 
bings often went on before the bird could make up its mind to come out. 

The activities of Hairies on emerging, varied. On some mornings they 
ascended a series of trees, getting higher on each before flying off. On oth- 
ers, they appeared in no hurry. They pecked here and there, preened, and 
sometimes engaged in conflicts. The female flew over to have a look at the 
male’s roost on December 25. He hastily re-entered and when she looked 
in, he struck at her. She jumped back, then returned for two more looks, 
the male striking as before. He was not tolerating intrusions, even from her. 

Conflicts over a roost hole are territorial and do not mean per se that a 
male and female are hostile to each other. I supposed that the two were a 
pair. In January, however, I noted a second male. From the courtship that 
went on between him and the female, as well as the attacks he made on the 
first male, it was soon apparent that he was the actual mate. The first male 
was thus an intruder, roosting in the territory of a mated pair. 

I followed the male of the pair for several years. In a second one he and 
his mate nested in an aspen with a rotten center. He later roosted in the 
hole until October, when a squirrel enlarged the entrance and took over. I 
did not locate him again until December. This time he was back on the wooded 
slope in a stub with many rotten holes. I was surprised, because male Hairies 
usually roost in sound holes. But the male, I found, was only using the stub 
temporarily. He had started an excavation in a sounder stub and was looking 
out from it at 07:40 on December 16. Instead of being disturbed by my 
being close, he simply pulled back to resume excavating. I watched as he 
appeared at the entrance intermittently, to toss out from 30 to 40 billfuls of 
sawdust. He finally flew out at 08:10. 

The male roosted in the hole on December 21 and 22 but on the 23rd I 
found him roosting elsewhere. What had happened? There had been a thaw 
accompanied by a heavy rain. I believe that the birch stub, solid enough 
when it was frozen, had let in rain when it thawed. By December 30, with 
the return of cold weather, the male returned. I now watched him until 
February when he disappeared. 


I generally noted that Black-capped Chickadees and White-breasted Nut- 
hatches became active on winter mornings earlier than Hairies or Downies. 


40 


HAIRY WOODPECKER 


I was interested, therefore, to read of Hinde’s (1952) observations on Eu- 
ropean counterparts of some of these birds. Hinde watched the roosting of 
four of them—the Great Spotted Woodpecker, comparable to our Hairy; 
the European Nuthatch; the Great Tit; and the smaller Blue Tit. What he 
found was (7) that the length of a day’s activities increased with a decrease 
in body size, that is the Great Spotted Woodpecker went to roost first and 
the Blue Tit last; (#2) that all four emerged at dawn at a lower light intensity 
than that at which they went to roost in the evening; and (w7) that in all the 
species, as I have noted with American woodpeckers, roosting times were 
more variable than arising times. 


SURVIVAL VALUES OF ROOSTING IN CAVITIES 


What determines when a woodpecker goes to roost? Undoubtedly a va- 
riety of factors. One relates to the need of Hairies and Downies of an en- 
trance and cavity that fit their body size. They excavate their own holes and 
each represents an investment of time and energy. But there is always the 
danger that some competitor, a squirrel or other hole-nesting bird, will get 
to the hole first. Hence the wisdom of occupying a roost early before some 
competitor takes it over. 

Von Haartman (1968) has pointed out that a large number of the birds 
resident the year around in colder climates are hole-nesters. This is presum- 
ably because they also roost in holes. Roost holes offer special advantages. 
One is insulation against cold. Kendeigh (1961) has shown that at an ambient 
temperature of —8° C the temperature inside a nest box can be 6.2° C higher 
than outside. This inside temperature might be even higher for a wood- 
pecker, say a Hairy, roosting in a hole fitting its body size, especially when 
its contour feathers are fluffed out and its head is turned back into its scapu- 
lars. The surrounding wood gives insulation as well as shelter from the wind. 
As stated by Kendeigh (p. 145) “the amount of energy . . . conserved may 
make the difference between survival and death during periods of extreme 
weather during winter. Likewise, roosting in cavities may enable a species to 
occur farther north during winter than it otherwise would.” 


The most convenient thing that I have found about roosting is that it en- 
ables me to go into the woods and find the woodpeckers I am studying in 
a predictable fashion. Just wait until an hour after sunrise and the chances 
of locating a Hairy or Downy in a reasonable time can be slim. These birds 
move over large areas in winter and one can easily come back empty-handed 
in places like New Hampshire. But, in taking the trouble to be by a roost 
hole at dawn, I have had some of the best of birdwatching. It is in the first 
half hour of day that woodpeckers can be most active in foraging, courtship, 
play, and other aspects of their behavior. 
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CONFLICTS AND TERRITORY 


MALES IN EARLY SPRING 


Some of the most varied conflicts that I have witnessed among wood- 
peckers have been between male Hairies in winter in Lyme. I had followed 
the activities of Pairs A and B in a previous year; with the exception of Male 
A. Female A had lost her mate of the year before and had acquired a new 
one. The newness of Male A and his unfamiliarity with both mate and ter- 
ritory, may have accounted for his poor showing at first. He fled on January 
31 when Male B first appeared. But within a month he had become a match 
for Male B, as was seen in a conflict that lasted for an hour on February 
28. Events began when Male B arrived at 07:00. Female A was alone. She 
made sharp speaks as if nervous, but did not attack. Her mate, Male A, was 
drumming 200 m away. Bill-waving dances began when he arrived at 07:25. 
The two males resembled puppets operated by strings as they faced each 
other, jerking their heads and half-starting their wings. Bursts of dancing 
lasted for several minutes. The two then rested, bills pointed forward until 
another round began. 

A renewal of the conflict was precipitated when one of the females came 
closer. Male B then floated to another perch on outstretched wings, followed 
by his opponent. A common tactic was for one male to get below the other 
on a tree trunk. The upper male then swooped as the latter evaded by swing- 
ing around with his wings out. Such maneuvers brought the two close to the 
ground. The two persisted until signs of fatigue began to appear, i.e., the 
pauses were longer and there was more flying from tree to tree. 

The four Hairies returned to the same area on successive mornings. As 
the zone (Fig. 7) straddled a dirt road, I had no trouble watching. Activities, 
however, tapered off in March. On March 2 the meeting lasted for only 20 
minutes. Male A had now come into his own. He swooped repeatedly at Male 
B. But most of the time the two males just rested motionless. Female B, in 
one pause, flew toward her mate in a courtship flight, making chewk notes. 
This precipitated a renewal of displays. At the end of the encounter, Female 
B assumed a position crosswise on a limb, inviting copulation. Male B came 
within a meter. The two then flew off. With the breeding season advancing, 
both pairs were now more interested in courtship and nest sites than in con- 
flicts. 

I watched conflicts with other pairs that were less prolonged but more 
intense. One set took place in a somewhat open area on a slope where winds 
swept over a ridge. Male E and his mate had worked on the wind-blown 
trees for 20 minutes on March 13 when he flew at Male F, who had just 
arrived. The two engaged in a bill-waving dance accompanied by wick, wick 
vocalizations. They separated after a few minutes to feed near their respec- 
tive mates. The pause was broken when Male F suddenly flew at Male E, 
knocking him from his perch. The two grappled as they fell toward the 
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Fic. 7. The site of ritualized, early morning conflicts of two male Hairy Wood- 
peckers in February along a portion of their common territory boundary, showing 
positions of attendant females. 


ground. There were more clashes in the next three to four minutes. Between 
several of them I noted one male or the other assume a combat pose, with 
bill open, wings held out slightly and tail fanned (Fig. 8), with the outer tail 
feathers sometimes twitching independently. 

Female E had meanwhile flown to a dead stump and started drumming. 
When Male E flew to her after his last clash, she broke into a medley of 
tewk, tewks, moved out to take a copulation pose, then broke into frog-like 
quares as he mounted in coition. There was thus a change, within seconds, 
from conflict to sexual behavior. The drive built up in one seemed trans- 
ferable to the other. 


That conflicts between males can vary was brought out in 1964 when Fe- 
male A acquired an odd mate, Male A’. One of his peculiarities was that he 
was not interested in territorial fighting. This was shown on February 13 
when Male B invaded A’’s territory at 07:20. Male A’ was resting on an 
aspen 40 m inside the boundary. Male B came close, making an exaggerated 
display of his white breast (Fig. 9). Neither the trespassing nor the display 
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Fic. 8. A male Hairy Woodpecker in combat readiness as he faces an intraspecific 
opponent. 


aroused Male A’. He moved away, pecking at places of no special interest 
and Male B returned to his own territory unchallenged. 

Male A’’s lack of interest in territory, whether his own or his neighbor’s, 
was also shown in his trespassing. On both February 7 and 22 he wandered 
into Pair B’s territory. Female B met him on both days. She attacked by 
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Fic. 9. Male Hairy displaying white breast, a pose basic to the bill-waving dance. 


advancing rapidly up the trunk or along the limb where A’ happened to be, 
without displays, but moving directly at him. His response was to fly to an- 
other tree. Female B desisted after a few attacks. Her neighbor Male A’ was 
unresponsive. One might assume that he lacked a will to fight. But this was 
not so. I once saw him exchange blows in defending his roost hole. On an- 
other occasion Female B was on a suet feeder in our yard. Male A’ drove 
her away and when a starling attacked, he swung under a limb in a threat 
display, then attacked and drove the starling away. It would be nice if one 
could explain all one saw among birds. Male A’ remains a puzzle. I have 
detailed other of his peculiarities in a later section. 

Fights of any length among Hairies, as with other woodpeckers, are nearly 
always male against male or female vs. female. The latter conflicts are rare 
in spring. I have seen more of them in the summer and fall. On July 24 I 
watched Females A and B fighting by the same section of boundary, along 
the dirt road where their mates had fought in late winter. The females were 
resting a meter apart when first noted. They soon started bill-wavings ac- 
companied by doll-like gueeks that continued for only a few minutes. Female 
B then flew to the vicinity of her mate. He was accompanied by a juvenile 
and showed no interest in the encounter. I saw three other female-female 
encounters in New Hampshire, all in September and October. I have won- 
dered why the females should have fought in the summer and fall. I think 
this is because their hormone levels may remain up longer after the breeding 
season than those of males, leading them to experience a recrudescence of 
territorial behavior when day length, in the fall, is the same as in the spring. 
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SEXUAL AND SOCIAL ASPECTS OF MALE CONFLICTS 


In watching the prolonged conflicts of Males A and B in late winter, ones 
that repeated themselves for several months along one section of boundary, 
I wondered whether their function was purely territorial. The males emerged 
from their roost holes with seemingly abundant energy and aggressiveness. 

A rival male, each knew, was not far away. Soon joined by their mates, 
the two made for the known spot. Instead of being ordeals, the conflicts 
were a way of working off steam. The males seemed to enjoy them. An 
analogy that came to mind was of a tennis match in which both contestants 
were satisfied with the boundary (the net) staying where it was. Both then 
played, spurred on by having their mates on the side lines. If a conflict con- 
tinued for an hour, both males showed signs of restlessness by pecking here 
and there. While this might be called displacement activity, it seemed to me 
a sign that the two were actually becoming hungry. They had, after all, had 
no chance to feed since emerging from their roost holes at dawn. 

A feature of the conflicts was that their effects were not limited to the 
males. The females were aroused by attending as was shown by one or the 
other taking a copulation pose, with mates flying to them in lulls of fighting. 
The display, or dances, therefore, seemed to be something more than ter- 
ritorial. They were a way of synchronizing the development of sexual drives 
well before the onset of nesting. 


EARLY BREEDING BEHAVIOR 


WINTER COURTSHIP AND TRIAL NEST SITES 


Male and female Hairies pay little attention to each other in the fall when 
they lead independent lives. They were together in only four of 48 encoun- 
ters that I had with them in one year from September through November. 
An early sign of breeding was on December 22 when a female, clinging to 
a healthy white birch, with head in her shoulders, gave a delicate drum fol- 
lowed by two taps. Her head turned a bit to look at her mate, then she 
drummed in the same way again. 

The main onset of breeding behavior comes in January. On January 10 
I found Female A resting below a broken branch of an aspen. Her mate 
rested 20 m away. When she tapped, he moved closer and drummed for 
seven minutes. She tapped with renewed enthusiasm when he came even 
closer. She was taking the lead. She wanted him to come. But he was not 
ready and the two flew away. The trunk of the aspen where she rested for 
3) minutes was too decadent to have made an actual nest site. It was enough 
like one, however, to serve as a center for courtship early in the year. 

Male B, in an extension of the same kind of episode, started drumming 
at 07:20 on February 8 when his mate flew to him in courtship flight. Al- 
though she squatted in a precopulatory pose, he was not interested. A more 
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complete performance took place three weeks later. This time Male B mounted 
and fell off to the left in what appeared to be a full copulation, two months 
prior to nesting. 

Pair A started an excavation relatively early in 1965 but were in no hurry. 
They had been mated the year before and were adjusted to each other and 
to their territory. I was able to locate the male on January 31 by his tapping 
on a live aspen with a rotten center. He started excavating in late February 
at the same spot where he had tapped previously. My watching was simpli- 
fied by his habit of excavating in the middle of the day. He continued to be 
unhurried, pausing frequently to rest and preen. His mate generally took 
little interest, but did work for 17 minutes on March 13 with her head in 
the hole. 

The male did not work hard. There was no need to. It was still early in 
the breeding season and the hole was serving mainly as a center for court- 
ship. With the need of a finished cavity over six weeks away, to have com- 
pleted one early would have exposed it to the risk of a flying squirrel, or 
other competitor, taking it over. 


EXCAVATION 


The period of midwinter courtship is succeeded by a relatively quiet one 
in March. It is seldom before mid-April that real excavations begin. A pro- 
longed tapping on April 18 led me to a female resting by a freshly excavated 
depression. When her mate came, she flew away giving jeeks. Males do most 
of the work, but need this kind of assurance that their mates agree on the 
nest site. With it, they can work steadily for up to an hour at a time. Al- 
though females do but a small part of the total, they may work hard at the 
entrance at the start of an excavation. Female H was excavating from the 
outside on May 1. She would swing into the hole with half of her body to 
peck 12—15 times, then swing out. Each time she came out she looked all 
about giving speaks. She was doing the same on the following day. Her speaks 
may have reflected her nervousness at having her head in the hole, while 
her body was exposed, on the outside, to possible attack by a predator. I 
have noticed a similar nervousness with Pileateds at the same stage of ex- 
cavating. Male Hairies, once they can get inside, can peck at rates of up to 
190 pecks a minute, tossing sawdust out from the entrance. Occasionally, as 
a hole nears completion, a bird will fly to a distance with a billful to shake 
it loose. This is a symbolic removal of feces, weeks before young are in the 
nest. A female on May 1 flew from her excavation 10 times in succession to 
discard sawdust 12 m away. 

Courtship flights can reach a peak at times of excavating. This is especially 
so if the hole is in an open place. A pair was excavating one May, in an old 
maple that was separated from woods by 30 m of lawn. The female some- 
times flew from the woods to the excavation with quivering wings, making 

joick, joick, joicks. Alighting on a limb, she then floated to the excavation on 
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outstretched wings. When her mate came out to change places, he circled 
the lawn in a fluttering flight as he left. 


COPULATORY BEHAVIOR 


While copulatory behavior may begin as early as January, full copulations, 
with few exceptions, do not begin until late April when nest excavations are 
well begun. I followed Pair F for an hour on April 16 as the two moved 
through woods, foraging in a loose association. Their course brought them 
back to their nest by 07:00. The female then invited copulation by giving 
tewk notes and assuming an invitation pose. 

I found her by the excavation again three days later. After tapping, resting 
motionless a few minutes, and then flying off in courtship flight, she joined 
her mate in foraging through the woods. He seemingly took the lead in each 
of two copulations. One was by approaching her from below as she moved 
out on a branch and the second was by drumming a few bursts, then flying 
to her. 

Male F was working up to 40 minutes at a stretch excavating by the last 
of April. He now took the lead in all copulations. As the two woodpeckers 
were no longer foraging together, due to his spending so much ume exca- 
vating, he had to drum to get his mate to come. On April 28 he drummed 
loudly on an oak, looking all around as he did so. I then heard a low an- 
swering drum. Minutes of silence followed. Female F then began tewk notes 
and he glided over to copulate with her. I saw two more copulations on May 


| activity | von. | Feb. | mar | apr. | May | vune | July |_| 


Pair Feed Together A.M. 


Drumming All Types 


Territorial Conflicts 


Seeking Nest Sites 


Tapping 


Copulatory Behavior 


Nest Excavation 


Incubation 


Young in Nest 


Feeding of Juveniles 
Whinny 


LZ) Partial Activity MMMM Full Performance 


Fic. 10. Summary of displays and activities of Hairy Woodpeckers in the breeding 
season. 
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Fic. 11. Hairy Woodpeckers (male above) in full copulation. 


2, each preceded by similar preliminaries. It was on this day that Male F 
spent his first night in his nearly completed excavation. 

Copulations at other nests began as early as the second day of excavation 
and continued up to the fourth day of incubation (Fig. 10). At times of ex- 
cavation, they were often initiated by the partner away from the nest re- 
turning to it. Female H was excavating on May 3, when her mate flew to 
the hole. She flew out to a branch and Male H flew to her. After copulating, 
Male H flew to the hole to excavate. Later on the same morning, Male H 
was excavating, when his mate flew to the nest making joicks, then went to 
a branch 2 m away. He then came out to copulate. Curiously, in the after- 
noon, Female H came to a branch near the hole making tewk, tewk intimate 
notes. When Male H came, she pecked him away, even though she had as- 
sumed an invitation pose. The same events happened again a half hour later. 
Her aggressiveness was possibly part of that observable at nest holes at times 
of egg laying. 

In copulations the male, in falling to the left, often ends up with his body 
parallel to that of his mate (Fig. 11). In a few copulations, however, I have 
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noted males as ending with bodies upside down and at right angles. Al- 
though the position seems improbable, I have observed it for sapsuckers and 
Red-bellied Woodpeckers. 


NESTING 


INCUBATION 


Whereas Hairies of most pairs became silent during incubation, those of 
Pairs H and J gave speaks, whinnys and joicks, by way of greetings at times 
of changeovers. Changeovers at the end of a day require special timing. When 
I entered the woods before dawn on May 20, the first sapsucker drummed 
at 04:45 and a flicker at 05:10. There was no stir at the Hairy nest, however, 
until 05:35. This was when Female H arrived with a medley of joicks to re- 
lieve her mate from his overnight stay. 

Events were reversed in the evening. Male H came to relieve his mate at 
19:30 which gave her about 30 minutes to feed before roosting. But on May 
20 he was late in coming. She emerged from the nest, fed hastily on a birch, 
reentered, only to emerge again as if restless. Male H finally arrived at 19:45 
for the last change of the day. 

The Hairies of Pairs H and J were attentive to incubating and shared the 
task more or less equally. Those of Pair C, on the other hand, were so rest- 
less that I wondered how the eggs could hatch. Female C came to the nest 
on May 23 making joicks and her mate left. But instead of taking his place, 
she flew to a swamp to forage for five minutes. She then returned to sit on 
the eggs for 15 minutes. In the course of the next hour she emerged six 
times to idle, preen, and scratch. Only a third of her stay was spent incu- 
bating. Her mate’s attentiveness, on nine of the 12 days I watched, was not 
much different. On the last day he spent only 12 of 33 minutes on the eggs. 
Yet in spite of the casual behavior of the pair, the eggs hatched and two 
young were subsequently fledged. 

Hatching is signaled at most nests by some change in the behavior of par- 
ents. Male C, for example, appeared to be disturbed by something when I 
arrived early on May 21. He not only drummed at a rapid rate, but also 
preened in the quick, nervous manner characteristic of displacement activity. 
I soon saw the parents bringing prey to the nest, prey so small as to be hardly 
detectable. 


PARENTAL CARE AND FORAGING 


The members of Pair B were adapted to each other, or so it seemed from 
their quiet behavior, prolonged courtship, and close cooperation in nesting. 
The situation of their nest in 1965 was optimal in a number of ways. It was 
located in an open woodland that did not attract starlings and the hole was 
4 m up in the rotten center of a living aspen, the center providing easy 
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excavating and the living walls, tough outer protection. Female B alighted 
below the entrance at 06:30 on May 22, the day after their eggs hatched. 
She had food in her bill and, after waiting for Male B to wriggle out, giving 
low conversational notes as he did so, she entered to remain inside. This 
close brooding continued for five days. Female B alighted by the entrance 
on the sixth day, giving a few fewk notes, but Male B had left. The brooding 
was over. Brooding at three other nests lasted from seven to nine days, with 
duties more or less equally shared. 

Parent Hairies entered to feed nestlings until 16 days before their fledg- 
ing. After that, as the young began to climb to the entrance, parents fed 
increasingly from the outside. I could then see that the bill of parents and 
young met at right angles in the transfer of food. Parents, and especially 
the males, sometimes spent a few moments poking back at their young to aid 
them in arranging prey. At two nests the males made 39 and 42 percent of 
the feeding visits and their mates 61 and 58 percent. But these figures do 
not reflect the amount of food brought. The females, although they made 
more visits, brought less per visit. This was indicated by their arriving, much 
of the time, with bills closed and little prey protruding. The males, in con- 
trast, brought large items that could be seen. Three males brought suet. One 
of them, seemingly as a result, had a matting of feathers at the base of his 
bill, a situation discussed further by Jackson and Hoover (1975). 

Foraging of the sexes differed, the males tending to go to a distance, while 
females were apt to stay closer to nests where they were within hearing range 
of the vocalizations of their young. This may have been one reason that they 
made more feeding visits. A feature of the foraging of females was the amount 
of time spent on the ground. Female G, for example, whose nest was located 
in an open beechwood, appeared to be little disturbed by my proximity. She 
tossed leaves to uncover partially buried limbs of beech and other trees in 
seeking prey from rotten wood. It took her about five minutes, on an av- 
erage, to fill her bill with prey. Her activities varied with the weather. The 
woodland floor was dry by mid-June, but a heavy rain on the sixteenth made 
logs and branches soft and soggy. Female G was especially active the next 
morning, making as many as seven visits to her nest in 23 minutes, all to 
and from an oak log that had been unrewarding in dry weather. Female G 
appeared to be much at home on the ground. She not only preened, but, 
as I had observed on May 6, also copulated there. 

Two other nests were in a woodland swamp. Here, as in the beechwood, 
the females were often low, moving over fallen logs, moss-covered old stumps, 
and pushing among ferns and other ground vegetation. They seemed to be 
generalized feeders, gleaning, peering, and poking on a variety of trees, dead 
and alive. Their ability to find prey in such a variety of places enabled them, 
I thought, to keep within easy hearing distance of their young. A few fe- 
males have seemed so intent on foraging as to neglect their body feathers 
which, by the end of the nesting period, appeared disheveled and soiled. 
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INTRAPAIR RELATIONS AND TEMPERAMENT 


The members of pairs do not pay much attention to each other when busy 
feeding nestlings, other than exchanging a few low notes when they come 
at all close. Occasionally, however, the two arrive at a nest at the same time. 
A question always in my mind is which sex will take precedence. Male B was 
about to enter the nest one morning when Female B alighted close by. She 
greeted him, then moved to his place and entered as he moved aside. But 
things have not always worked out the same. When Female C came to the 
nest with prey, Male C arrived almost immediately afterward, giving lewks. 
Although she was nearer to the hole, she gave way and he entered. A week 
later, under similar circumstances, Male C flew to an adjacent branch. But 
when Female C paused, he flew back and entered. Of special interest was 
another nest where the female, finding the male already in the hole feeding 
the young, entered on top of him. She came right out to let him leave, then 
re-entered. From the variety of outcomes in these situations, I have found 
it impossible to say that either sex is dominant during the nestling period. 
Sometimes one sex, sometimes the other, takes precedence, without signs of 
friction. 

I have also tried to assess with Hairies whether one sex or the other may 
be innately more wary. An occasional individual of either sex can be unu- 
sually apprehensive. I found it difficult, for example, to get at all close to 
Nest A in 1965. Male A, if around to see me coming, immediately started 
an almost uninterrupted series of loud vocalizations as he flew near, then 
circled away, making ruffle noises with his wings. His excitement was con- 
siderable. Aside from speaks given in a shrill fashion that made them resem- 
ble the peek, peek notes of American Robins, he gave sputters of his own. 
These had a quality of harsh laughter. A common sequence was speak-chrr- 
charr-jer-jer-jer, charr-jer-jer. Male A’s excitability seemed to be communicated, 
to some extent, to both his mate and young. Both made sputters, those of 
the female being an even speak-ha-ha-ha-ha. 


LONE PARENTS 


I followed three nests where a parent had to care for its nestlings alone 
in the last 5—6 days before fledging. At two of the nests, one attended by a 
male and the other by a female, I believed that the missing partner had been 
killed. Each of these nests contained two young. The third nest contained 
only a single nestling. Although I saw the male daily, he never came to it in 
the last five days, leaving his mate, as seemingly the more conscientious part- 
ner, to carry on. I think that this was because with only one young one, there 
was simply not enough work for the two of them to do effectively. 

All of the lone parents were successful. There were, however, differences 
in behavior. The lone male doubled the number of visits he had been mak- 
ing to a rate of 8.4 times per hour. But he appeared unhurried, leaving the 
nest unattended for 30 minutes on one morning and 40 on another. The 
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female with two young also doubled the number of her previous visits, feed- 
ing at a rate of 13.8 times per hour. This rate would not have been so high 
had she not speeded it up to 28 on the last day. The third lone parent, also 
a female, had, curiously, a rate of 18.6 visits per hour, in spite of her having 
only a single young one. One feature common to all of these single wood- 
peckers was that their rates increased on their final day. | 


Nest LEAVING 


What makes young leave a nest where they have spent nearly four weeks? 
Does it take some final nudging to get them to fly? Nest D was high in the 
forest canopy in a dead beech. Female D fed a young one at 07:00, then 
returned to feed it again in five minutes. When she left, the fledgling wrig- 
gled from the entrance and flew toward the ground. Both parents fed the 
remaining young during the next two hours. Male D then fed a nestling 
leaning from the entrance. When he flew, the young one flew off with him. 

There was now a break of 70 minutes before Female D fed the remaining 
young one. After her second visit, the fledgling flew out after her. Thus 
three young had left over a period of 3.5 hours. There was little indication 
at this nest that the parents had done anything special to get their nestlings 
to fly. They went when they were ready. 

Parents at other nests, on the other hand, appeared to entice their young. 
Neither parent came to Nest C between 06:30 and 07:45. Male C then came 
with a piece of suet. According to my wife, the fledgling at the entrance 
seemed so hungry that it tumbled out of the nest as if trying to get more. 
It then flew off close behind its parent. 

At Nest J, in contrast, the parents fed their young I] times between 05:20 
and 06:06. On her next visit, Female J reached toward a fledgling. When it 
leaned out for the food, she backed away. She did this several times, the 
fledgling stretching more each time until it was out. Thus there seemed to 
be two methods of enticing young, viz. to starve them, making them so hun- 
ery that they tumbled out, or, holding food just out of reach, forcing them 
to lean out a little too far. 


DEFENSE OF NEST HOLES 


CONFLICTS WITH A MALE SAPSUCKER 


Hairy Woodpeckers do not ordinarily come in conflict with sapsuckers 
unless one of them happens to come too close to a nest of the other. Then 
it is simply driven away. Theoretically, however, the two species could com- 
pete for nest sites. They have much the same body size and hence need sites 
of the same diameter. But there are factors that serve to keep them apart. 
One is that Hairies start breeding earlier than sapsuckers and, another, that 
sapsuckers will nest in trees containing old holes, whereas Hairies will not 
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do so if they can possibly avoid it. Yet, in spite of these circumstances, I once 
found a pair of Hairies fighting with a male sapsucker. 

The Hairies had been excavating a hole in a hop-hornbeam infected with 
the tinder fungus, Fomes igniarius, when a male sapsucker appeared and in- 
spected it. The female Hairy paid little attention to this initial visit. The 
sapsucker returned the following day and began an excavation of his own 
75 cm above that of the Hairies (Fig. 12). By this time he was more ag- 
gressive and was able to drive the female Hairy away. The main conflicts, 
however, did not come until a few days later. 

I had begun watching the female Hairy at 06:30 on April 21, when the 
sapsucker arrived. He wasted no time. He struck the Hairy and the two fell 
to the ground. They lay there for a moment. When they had reascended 
the trunk, the Hairy renewed the conflict, thus precipitating a second epi- 
sode of grappling in which the female Hairy was beaten. The sapsucker pur- 
sued her from tree to tree, then returned to inspect her excavation. 

The female Hairy remained at a spot 20 m away for the next 15 minutes. 
She preened in a quick, ineffective manner and made an unusual number 
of jeeks. Meanwhile her mate, who had been absent, returned. He tapped at 
the entrance of the excavation as if trying to get her to come. But she re- 
mained where she was. 

When the sapsucker came back, he swooped at the male Hairy so hard 
that the two fell to the ground. They remained there for nearly a minute. 
When they took wing, it was the Hairy that chased the intruder, who never 
returned as far as I was aware. 

An interesting aspect of these conflicts was the relative fighting abilities 
of the two Hairies. I had never been sure whether the sexes were equal or 
not. But one could hardly have planned a more decisive demonstration. When 
attacked and having to fight in an almost identical manner, the female Hairy 
was beaten and the male won. I think this has implications as to why male 
woodpeckers spend the night on the nest. If they can strike harder and are 
more aggressive, they, by natural selection, have become the ones to guard 
nests at night. Another consideration, in the case of Hairies, is that males 
have larger and longer bills (Selander, 1965). 


STARLINGS 


Whereas Downies are seldom molested by starlings, Hairies are almost cer- 
tain to be if they attempt to nest along the edges of fields or open situations. 
Their nest entrances are of just the right size. Starlings keep a close eye on 
the development of Hairy excavations, but do not try to take one over until 
it is completed. Then the battle begins. The Starlings are tireless and they 
always win. The effect on the Hairies is one of stress, a stress that sometimes 
continues to show itself in disturbed behavior later on. 

A pair of Hairies in Lyme, New Hampshire was robbed of two successive 
excavations before making a third, and successful one, deeper in the woods. 
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Fic. 12. Female Hairy Woodpecker and male Yellow-bellied Sapsucker contend 
for nest site in a hornbeam infected with the tinder fungus, as indicated by the large 
fruiting body or conk. 
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Starlings have search images as to what they like for nest holes. They do not 
like ones among trees, especially if facing the ground or obscured by branches. 
The third excavation of the Hairies had all of these protective features, but 
both of the pair were now excitable and difficult to observe. The male gave 
many speaks, pecked on the bark, or preened in a quick, ineffective manner 
(both displacement activities) as he moved about the nest tree in the course 
of frequent changeovers. When he came to the entrance during incubation, 
he bowed in and out many times before swinging in. His mate was similarly 
agitated and remained so throughout the nesting period. 

I observed much the same signs of stress in another pair. The two made 
a first excavation in a dead elm arising from a beaver swamp. I watched the 
two copulate on 22 April but, as seemed inevitable in so open a situation, 
starlings soon took over. The woodpeckers moved to a wooded slope and 
nested in a tall paper birch. I now witnessed what I had seen with the pair 
outside of Lyme. The Hairies, seemingly as a result of their earlier encoun- 
ters with starlings, became unusually excitable. Whereas I had watched them 
at close range and without difficulty the year before, I now had to approach 
with care and remain at a distance. My feeling is that Hairies are highly 
sensitive birds. Starlings are newcomers, in an evolutionary/historical sense, 
and fighting with them is a stressful event. One Hairy can defeat a starling 
at a suet feeder. But once starlings become set on pirating a newly excavated 
hole, their team work always wins. 

Starlings can affect a pair of nesting Hairies even when not intent on tak- 
ing their nest. Pair B of Hairies nested in a butternut located between two 
fields in 1964. This placed them in an aerial highway of starlings that stopped 
to perch when passing. In the few moments of a stay, they often edged over 
toward the nest, even though it was too hemmed in by branches to be of 
serious interest. When an especially inquisitive starling approached on June 
5, the male Hairy faced it in a threat display, with bill raised and wings 
outspread. Both birds held frozen poses momentarily. The female Hairy 
then joined her mate and the two of them drove the starling away. But the 
most notable feature of the Hairies’ behavior was the way they took turns 
guarding their nest, whether starlings were near or not. 

Female B was active and restless when on guard. She stayed close but 
spent her time moving hurriedly over limbs and trunks of adjacent trees, 
even though insect prey was scarce on these overworked locations. She oc- 
casionally flew to a dying elm 60 m away where she was still within view of 
the nest. The persistence with which Male B and Female B guarded their 
nest must, expectedly, have reduced the time they might have spent gath- 
ering food for their young. 


SQUIRRELS 


If Hairies leave an open situation to nest in woods, it can be a case of 
exchanging one hazard for another. Flying squirrels, like starlings, find the 
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nest holes of Hairies of the right size and are quick to slip into a hole when 
they can. 

A pair of Hairies nested on a wooded slope of oaks and beeches in 1967. 
Their first hole was 8 m up in the straight trunk of a beech. The female 
entered on May 2 and remained inside as if incubating. On later visits, I 
found the nest occupied by a flying squirrel. The pair excavated a second 
cavity. Here they nested successfully and I observed no signs that loss of 
their first nest had led to any stress. The same happened with two other 
pairs. 

Red Squirrels nesting at the same time as Hairies, can keep the wood- 
peckers on guard. A nest that had an entrance on the underside of a sloping 
branch, was only 2 m below a squirrels’ nest. Two juvenile squirrels began 
to crawl about on June 5. The female Hairy was too excited to take effective 
acuon. She popped into her nest, came out, flew to a neighboring tree, re- 
turned, jerked her body in exaggerated swings and made almost incessant 
chip notes. Her mate, in contrast, flew in to alight quietly on one side of the 
nest cavity. There he clung motionless, surveying the squirrels at close range. 
He then entered the cavity to rest with bill out. As with other pairs of Hairies 
I have observed, this male appeared to have a temperament different from 
that of the female, one that made him, I thought, a more effective, or at 
least a less excitable guardian. 

A second pair of Hairies, that had lost a first nest to starlings, finally nested 
late in the season in the sloping fork of a dead elm in a wooded swamp. 
The entrance was on the underside and had a well-beveled edge. This made 
it easy for whichever of the pair was within to look at the ground. It also 
made it easier to strike down at intruders coming up, as a pair of red squir- 
rels did in almost daily visits to the elm. This forced the Hairies to take turns 
guarding. They did so largely in the morning, for the squirrels were less 
active in the afternoon. On July 1, two days before fledging, the squirrels 
circled about a fork of the elm making grunting noises as if mating. On this 
occasion the male Hairy remained in the nest for 46 minutes, during which 
time his mate did not come to feed the young. Several times, when a squirrel 
came within 30 cm or so of the hole, the male, with head drawn back inside, 
darted his bill in and out with lightening speed. While the squirrels were 
well beyond reach, the demonstration may have served notice that the male 
was ready for them. Twice, when the squirrels came, the nestlings started 
wailing, a vocalization that I had not heard previously. It ceased when the 
squirrels left. 

Gray Squirrels can also be a threat. Although Male B was generally away 
from his nest more than his mate in the nestling period, he remained close 
when there was any danger. On June 6 I found him giving an uninterrupted 
series of speaks. It took a while to discover a gray squirrel resting at a level 
with the hole and 7 m away. Although a gray squirrel is too large to enter 
the nest of a Hairy, I found that one had gnawed and largely destroyed the 
entrance of a nest within a few days after the young had flown. 
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RACCOONS 


As for all other woodpeckers, raccoons are a serious threat. No other likely 
predator can chew a nest open more readily. With this in mind, I thought 
that Pair A had an unusually poor nest stub in 1965. I do not think this 
represented poor judgement. I had covered the woods of the Hairies’ ter- 
ritory for two successive years, both in winter and summer. By 1965 the 
supply of good stubs or live trees with decayed centers of a suitable diameter, 
was exhausted. There were none left. The Hairies, in consequence, had to 
nest in a decayed birch stub or not nest at all. Yet it seemed likely, that, with 
a nest so low to the ground and in such rotten wood, a raccoon would get 
it sooner or later. 

As I approached the stub on June 10 I feared something had happened. 
I could tell by the female’s vocalizations that she was excited. But great was 
my surprise, on coming close, to find her hovering not over a raccoon, but 
a skunk. I stood still as the skunk came almost to me. The Hairy followed 
closely, giving repeated chip-ha-ha-has. I now saw that the entrance to the 
nest in the birch stub had been chewed away. The young Hairies, however, 
had survived and one of them, looking from the ragged, enlarged entrance, 
gave a series of sputters. On closer examination I found strands of fur and 
the wide-spreading claw marks of a raccoon. The skunk, it seemed, was a 
red herring, there by chance when I came along. 

What I found remarkable was that the raccoon had not been able to chew 
the nest open and devour the young. I believe that the male Hairy, as the 
one to spend the night on the nest, had been able to defend it. A Hairy is 
small compared to a raccoon, but its long, sharp bill, operating through a 
nest entrance, could be effective if aimed at the eyes or sensitive nose of a 
raccoon. It is doubtful if a Downy or a Yellow-bellied Sapsucker could have 
survived an attack in a rotten stub. 


POSTNESTING 


RECRUDESCENCE OF BREEDING BEHAVIOR 


Greetings at times of changeovers, which may vary from tewks, to jeeks and 
jocks given largely by the female, are an indication that courtship continues 
throughout the nesting period. It is, seemingly, a lessening of work that leads 
to an increase of displays toward the end of nesting. On June 19, three days 
before fledging, Male H flew from his hole in a fluttering flight as his mate 
arrived nearby giving tewks. She then launched into a spectacular floating 
flight that brought her to the nest. Male H had meanwhile flown to a stub 
where he started tapping, the first tapping I had heard since the time of 
excavating. 

Some of the liveliest renewals were in midsummer when juveniles first 
became independent. I was by a beaver pond on July 14 when a female 
landed on a dead stub giving jocks. After drumming and preening a few 
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minutes, she gave more of the same vocalizations in response to the drum- 
ming of her mate. He then flew to her as she left in a courtship flight. A 
female on July 22 floated down, with wings widespread at a V, to the start 
of an excavation. She tapped 4—5 times, rested, and tapped again. When a 
male came close, she greeted him again with lively joicks. 


BEHAVIOR OF JUVENILES 


When I visited Nest B early on the morning of June 12, two fledglings 
had left. Could I find where they had flown? One gave its position away by 
making speaks in a small pine and a second, I soon found, was following its 
mother up a dying elm. As fast as she uncovered larvae, she bent over to 
feed it. The fledgling jerked its body, half-started its wings, and made sput- 
tery whinnys. 

The female flew back to the nest a few minutes later with prey in her bill. 
But the third and last fledgling had already left. She bowed in and out look- 
ing for it, then flew about giving speaks. Where was the last fledgling? I fi- 
nally spotted it emerging from some ferns as it started up a tree. 

I interrupted events by capturing two of the fleglings for handraising. 
With only a single young one left, which parent would care for it? By the 
following morning I found the female taking charge. She had been the most 
attentive in feeding the nestlings and continued to do so with the fledgling. 
The latter called attention to itself with speaks, whinnys, and a quare, tree 
froglike note when she approached to feed it. This was in a wood about 200 
m from the nest. 

Male and female Hairies usually divide the juveniles, some of which follow 
one parent and one or two the other. The sexual differences in the foraging 
of Hairies reveal themselves in the way parents feed their young. Female 
parents, moving rapidly over limbs and trunks, do not like to be followed. 
One female did a bill-waving dance to make her young one stay behind. She 
then returned to it after gathering prey. I saw similar behavior at a suet 
feeder when a female came in alone, then flew back to feed her young one 
in a tree. Male Hairies, in contrast, tolerate close contact. A male at the same 
feeder bent over to feed suet to a young one repeatedly. On June 28 another 
male, digging prey out of a dead maple limb, fed a juvenile in the same way. 

Juvenile Hairies can display a variety of behavior. One waiting for its mother 
moved about haphazardly, pecking ineffectively and remaining quiet except 
for occassional whinnys. The vocalizations may have aided in keeping it in 
touch with its mother. She made a few speaks plus a whinny when she came 
and the young one replied as it flew to her. 

Some juveniles make an amazing variety of quavers, intimate notes, queeks 
and even jer-ha-has as though going over the whole gamut of Hairy vocali- 
zations. Another juvenile that I observed on 17 and 28 July seemed exces- 
sively dependent in the way it made almost incessant toy-like queeks and half- 
started its wings. One of my handraised juveniles went through the same 
clownish performance to me, even after being fed. 
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I have noted juveniles following parents and being fed untl mid-August. 
Juvenile Hairies may, therefore, be dependent on parents for as much as 
six weeks. Their bills during this time are shorter and weaker than those of 
adults. 

Young Hairies are like young Downies in playing at dodging passing 
chickadees and in curiosity. A juvenile flew toward me on June 9 and spent 
five minutes close by, even moving out on tree limbs to come closer. 

Some juveniles of both Hairies and Downies have red on the head and 
others not. Those with red are not necessarily males as Snyder (1923) has 
shown. One of my handraised juveniles, with much red, proved to be a fe- 
male after molting. 


FAILURE TO NEST AND STRESS 


A most unusual series of conflicts between two males took place one May 
in Tamworth, New Hampshire. Speaks and sputters first attracted my atten- 
tion to where Males X and Z were displaying with bill-waving dances by their 
common border (Fig. 13). The conflict was a mild one that ended with the 
departure of the intruder, Male Z. 

Male X was feeding near his mate on the following morning, May 5, when 
he suddenly looked alert. Male Z had invaded again. Male X flew to meet 
him and after a brief encounter, the invader left. Male X now flew back to 
his mate. As often happens in such situations, copulation followed as if the 
emotional intensity engendered by the conflict had carried over. 

Male X was resting and sunning himself on a dead limb in the center of 
his territory as I watched for 20 minutes on May 17. His rival, Male Z in- 
terrupted these activities by appearing in woods below. I was thus present 
at the start of a conflict that lasted for an hour. It involved a spectrum of 
activities ranging from bill-wavings and wing flashing displays, to bodily clashes 
with loss of feathers, all accompanied by occasional wick-a-wick-a-wick vocal- 
izations. The two males appeared to be evenly balanced. It was only by a 
slight margin that Male X drove his rival back the way he had come (Fig. 
iI) 

Why, I wondered, should an intruder have been able to prevail so long? 
An answer came on May 25 when Male X in one part of the woods and his 
mate in another, carried on prolonged duets of drumming. These began at 
05:45 and continued, off and on, for 14 hours until 19:45. Female X tapped 
a number of times at a potential nest stub of poor quality. It appeared as if 
she were trying to get her mate to come and inspect it. He never came. 
Efforts of the two to find an adequate site had reached an end point. Neither 
had been successful and the prolonged drumming was an emotional reaction 
to their failure. 

After this breakdown between Male X and his mate, there was a sharp 
change in the encounters between the two males. The invading male now 
drove Male X into the center of his territory which he abandoned to his 
rival. Without a mate or nest, his will to resist had gone. 
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Fic. 13. Five invasions by intruding male Hairy Woodpecker, Male Z, into terri- 
tory of mated male, Male X, showing manner in which Male X was ultimately defeated 
on his own territory in May and June 1963. 


The debacle came on June 2. It was precipitated when Male X brought 
Male Z, the invader, to the boundary by drumming. As on May 26, Male Z 
forced Owner X back to the center of his territory. Much of the fighting 
was close to the ground. Male X had seemingly had enough after a half 
hour, for he worked his way to the bottom of a brush pile to hide. But Male 
Z followed. I could see a spasmodic beating of wings. It was the final clash. 
Male Z came out after a few minutes, rapped on a dead branch, and flew 
off. Male X emerged five minutes later. He gave a few speaks and sputters, 
then flew in a direction away from that taken by Male Z. 


What was the meaning of the month-long conflict and why should an out- 
sider have been able to defeat an owning male on his own territory? Con- 
ceivable answers lie in a combination of circumstances. If Male Z, the in- 
vader, had lost his mate, as appeared to be the case, a drive built up in 
courtship may have found outlet in destructive aggression. The neighbor’s 
territory per se could have been no use to the invader. He fought to work 
off a thwarted reproductive drive. I did not know how else to explain his 
persistence. 

The failure of Male X to defend his territory rested on a different situ- 
ation. A feature of the conflicts was that Male X won encounters up until 
May 25. This was the date he and his mate had the duets of drumming 
carried on in what, to me, was an agonizing fashion, for over 14 hours. It 
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was the final break. Without a place to nest the woodpeckers separated. After 
this Male X lacked the will to fight. The psychological advantage passed to 
the invader. 

I might not have appreciated the background of this situation had I not 
been following the succession of trees in our woods over several decades. A 
combination of hurricanes and lumbering had provided a supply of stubs in 
previous years. Woodpeckers throve. I had no trouble in finding nests in 
those days. In time, however, no larger trees remained. The supply of stubs 
dwindled and vigorous young trees took over, offering no dead wood of a 
suitable size for excavating nests. 

My first appreciation of this depletion came from observing a pair of Yel- 
low-bellied Sapsuckers. These had nested in the same woods as those fought 
over by the Hairies. A year finally came when the sapsuckers failed to find 
a tree for nesting. The result was that the male, with no nest to attend to 
in May and June, flew the rounds of his territory, seeking to precipitate 
conflicts with males of neighboring pairs occupied in raising young. 

The sapsuckers, like the pair of Hairies, might have been able to nest had 
they moved elsewhere. Both species, however, remained attached to the lo- 
cality, an attachment that led eventually to what appeared to be pathological 
behavior. 


UNUSUAL FALL COURTSHIP OF A FEMALE IN MARYLAND 


The best way to the best studies, I feel, is by chance. Over and over I have 
found that recognition of an ideal situation, where the terrain was open and 
a bird easy to follow, has been the way not only to discover but also to have 
the best watching. This was true, at least, of a female Hairy Woodpecker 
followed for over 130 hours in a swamp in Maryland from September 1958 
to April 1959. 

In those early days of watching I did not realize that the southern race of 
Hairy Woodpeckers (P.v. auduboni) differed in behavior from the northern 
race (P.v. villosus). While the northern Hairy is easy to watch, the southern 
Hairy is the shiest of eastern woodpeckers. 

What wakened my interest was the loud, persistent drumming of a wood- 
pecker in September and October, when other woodpeckers were largely 
silent. The drummer was a female Hairy that I was to follow until spring. 
The terrain consisted of a rim of trees, swamp poplars, willows and others 
surrounding a hectare of open swamp. Since the swamp was dry in the fall 
and frozen in the winter, I was able to walk about with ease. 

Several situations indicated that Female H’s territory (Fig. 14) had definite 
boundaries. One was that she made rounds of drum trees, of which three 
were visited on many occasions and five others with less frequency. She used 
particular spots on each where she could get the greatest resonance. The 
territory, as measured by the greatest distances between drum trees, was 430 
m long and 235 m wide. 
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Further aids to the location of boundaries were the sites of seven conflicts, 
five with intruding females and two with intruding males. There was a ten- 
dency for conflicts to be repeated in definite zones. Two of the female con- 
flicts were in one zone and two in another. Conflicts in a third zone were 
of a different pattern. On 14 March Male H fought another male and a 
week later Female H a rival female along a boundary not far from where 
the two excavated a nest a month later. But this is going ahead of my ac- 
count. 


I heard drumming from Female H’s main drum tree during September, 
but it was October 18 before the swamp was dry enough to start consistent 
observations. Female H drummed hundreds of times on favorable days. Such 
a day was November 8. She began drumming at 07:45 on what I called her 
China Tree because, due to its weathered hardness, it had a tone that I could 
recognize 800 m away. Her drumming, at a rate of 11 bursts a minute, was 
at an intense level. The female’s eagerness was also reflected in another way. 
At 08:00 on the same morning I found her feeding among low willows, but 
pausing here and there to drum one or two bursts on places of no particular 
resonance. She drummed 19 bursts on eight different places within 10 min- 
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Fic. 14. Fall and winter territory of the female Hairy Woodpecker, Female H (HF), 
showing her main drum trees, zones of boundary conflicts, and nest sites in three 


successive years. 
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utes, so great was her urge to drum wherever she might happen to be. I 
could still hear her at close to sunset. Her performance was particularly striking 
because no other woodpeckers were drumming. 

It became clear in November that she was drumming to attract a mate. 
She had drummed 98 bursts in 20 minutes as she moved from her main 
China Tree to a dead willow close to the territory of Male H on November 
9. Here she stopped the instant Male H flew to join her. The two Hairies 
were together for 15 minutes. Female H did not always move close to Male 
H’s territory, however, to attract him. She often drummed on a low tree, 
nearly 430 m away, and he would fly to her there. On December 26 I watched 
as she drummed, then flew to the top of an adjacent tree as if expectant, 
before flying to him. Such meetings were always of much the same form. 
The two rested not far apart as they exchanged a few rapid jeeks. Then, 
after a few moments, they launched themselves into what I called a duet 
flight. Standing in the center of the swamp, I could watch the two, one ris- 
ing, one falling (Fig. 15), as they swung in great bounds and loops above 
the trees, now one, now the other in the lead as if without apparent aim. 

Female H also displayed more usual types of courtship flight (Fig. 16). 
One of these, on November 8, was of special interest. She had done much 
drumming and participated in a number of duet flights by late afternoon. 
I was standing in the swamp at 16:30 when Female H, flying toward me in 
a bounding flight, suddenly broke into a bat-like flutter with alternations of 
floating with wings motionless, making fweek tweek notes as she did so. This 
flight, one she sometimes performed after a meeting with Male H, was the 


Fic. 15. Duet flight of the pair of Hairy Woodpeckers (Female H, Male H) which 
took place above the treetops, usually over the territory of the female. 
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“OWEEK, TWEEK* 


Fic. 16. Hairy Woodpecker (Female H) in a floating display flight. 


climax of her day. After drumming a few more bursts she took a long flight, 
I presumed to her roost hole. 

Female H faced a rival female in each of five conflicts observed between 
November and March. A conflict on 17 January was representative. Female 
H alighted on a tree trunk above the intruder and waved her bill. Her rival 
posed as if frozen. Female H dropped to a lower position, then pursued her 
adversary up the trunk. 


A lane between the territories of Female H and Male H afforded a view 
of the activities of the male. Female H made only occasional visits to Male 
H’s territory. | heard exchanges of jeeks, but never saw her drum nor did I 
witness duet flights on his side of the lane. 

Male H visited his mate’s territory far more frequently, usually in response 
to her drumming. He sometimes, however, took the initiative. I heard him 
begin to drum on a number of mornings when Female H was silent, moving 
to trees nearer and nearer to their common boundary. When by the lane 
on December 7, I heard jeeks as he flew across to join her. Within a minute 
the two were flying into a duet flight. The pair, at times, had duets of drum- 
ming, with each remaining in its own domain. Male H’s rate was usually only 
half of hers. He spent increasing lengths of time in Female H’s territory as 
the winter progressed. He occasionally drummed there, but in a weak man- 
ner, on indifferent places, and never on her drum trees. 

Female H had drummed almost incessantly on the morning of November 
29 when, at 11:30, she alighted on a small tree 10 m from me. She now 
tapped eight to nine times, paused, then tapped eight more series to a total 
of nearly 80 taps. I heard Female H tap on three other occasions between 
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November 9 and December 7. Tapping is one of the first indications of in- 
terest in a possible nest hole. On February 11, Male H flew to a fresh ex- 
cavation, one belonging to a pair of Red-bellied Woodpeckers, and tapped 
three bursts just below it. Female H was close. I do not think Male H had 
any real interest in the hole. The sight of it had simply stimulated him. 

Pair F became less demonstrative in late winter when the breeding activ- 
ities of Downy and Red-bellied Woodpeckers were becoming increasingly 
evident. The last extensive drumming I heard from Female H was for 40 
minutes on April 7. Female H and Male H now became difficult to locate. 
I was excited, therefore, to find Female H excavating a hole in a living ash 
on April 25. 

Female H did all of the excavating on the two mornings I watched. Her 
activities on April 26 were particularly noteworthy. She was working out of 
sight, but came up at intervals to toss sawdust, sometimes as much as 37 
billfulls, from the entrance. In a half hour she came out three times to drum 
and return. It appeared as if she wanted Male H to come. When he did 
come, he looked at the excavation, flew to her to exchange a few jeeks, then 
flew away, leaving her to continue. 

When a pair of bluebirds came by, Female H flew at them without ex- 
citement. Her behavior changed when a starling arrived. Female H now dis- 
played in a bill-waving dance. I never encountered Female H after April 26. 
Her excavation was complete, as my son found by putting up a ladder and 
testing with a probe. I never learned what had happened to her. 

I have never encountered another female Hairy that took so much the 
lead in courtship, territory, and nest excavating as Female H. On the other 
hand, I have had no further opportunities to study southern Hairy Wood- 
peckers. A second pair of Hairies, located 1,000 m down the swamp, par- 
alleled Female H/Male H in the following respects: (7) the female was shy 
and restless, taking long bounding flights from one end of her territory to 
another; (7) she drummed at a fast rate of 8-11 bursts a minute and more 
frequently than her mate; (27) and the male was not only easier to approach, 
but to locate by his speaks. His mate resembled Female H in never making 
this vocalization under ordinary circumstances. Difficulties of terrain made 
a detailed study of this second pair impractical. 

It is of interest that Shelley (1933) in his studies of banded Hairy Wood- 
peckers in New Hampshire, witnessed two instances where females took the 
initiative in selection of nesting territories. In one case the female also se- 
lected the nest site and her mate rarely came near while she was excavating. 
With most pairs I have watched in New Hampshire, however, males have 
done the most drumming and the larger part of excavating. It would seem 
therefore, that a range of behavior is possible. 

The duet flights that I witnessed with Female H and Male H are ones that 
I have never observed elsewhere. Pynnénen (1939) has described a similar 
type of flight for the Great Spotted Woodpecker of Europe. 
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HANDRAISING HAIRIES 


My first observations on captive woodpeckers of any kind began with three 
young Hairies from a nest in Maryland. They differed in stages of devel- 
opment. The feathers of the smallest were only just emerging, while those 
of the largest were well along. This indicated, as is usual among woodpeck- 
ers, that they had hatched on different days. They all sucked vigorously on 
a small pair of forceps (Fig. 17), when we lowered food into their throats 
and they produced fecal sacs, when probed at the other end. 

We shut the nestlings in a dark cabinet between feedings. They made low 
peepings as they settled down to sleep. These reminded us of a chorus of 
frogs in the swamp from which they had come. When I opened the cabinet 
in the morning, all three heads shot out begging for food. 

The young began to preen each other and to stretch their wings as days 
went by. Their gradation in size remained. At 18 days, the largest was well 
feathered and twice the size of the smallest that was, nonetheless, healthy 
and vigorous. All three had ivory white tips to their bills, as well as oral 
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Fic. 17. Vigorous feeding reaction of young Hairy Woodpecker taking food from 
forceps at estimated 13 days of age. 
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flanges at the bases of their lower mandibles. These knobs aid parents in 
feeding young within darkened nests. They are sensitive and we found that 
tickling them with a toothpick was an easy way get a nestling to beg. 

We placed a young Blue Jay in the cabinet one morning, little thinking 
the woodpeckers would pay any attention. Their reactions, however, were 
immediate. With bodies pressed down, they raised their heads, opened their 
bills and made a harsh, pulsating noise like that of a young starling. They 
reacted in similar fashion to some suckling rats a few days later. These re- 
actions were a unique performance. We saw nothing like them at other times. 
At the other extreme were the perp, perp, perps made by the young Hairies 
after being fed. These had a most contented sound. 

It was notable how behavior varied. Our first set of young Hairies was 
peaceful, a second set was not. We got the latter when they were about half- 
way through the nestling period and placed them in a section of hollow log. 
The young woodpeckers were restless if removed, but settled down when 
replaced. 

The female was the larger. She not only seized the food in an aggressive 
way, but also pecked so hard at her smaller brother that he cowered in fright. 
I divided the log with a partition, thinking to help him out. But the female 
climbed over whenever she got a chance to peck at him again. This aggres- 
siveness may have survival value. No harm is done ordinarily. But should 
parents find less food in cold, wet weather or other unfavorable circum- 
stances, a younger hatchling might not be able to compete. Unable to get its 
head high enough in the struggle for food, it would weaken and die. Death 
of the weaker one would then cut the brood to a size the parents could feed. 


We kept the young Hairies (Fig. 18) in a large aquarium in the kitchen, 
where we could feed them readily. The two got along well. They bubbled 
over with purrs when we removed the cover of their container and fed read- 


Fic. 18. Nestlings at estimated 18 days of age still retaining white tip on upper 
mandible. 
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ily from our hands. Within a few weeks they were ready to transfer to more 
spacious quarters. 

Once in the aviary, only the female continued to come to me and this she 
did over the next two years. If I sat in a chair where I could eat lunch and 
birdwatch at the same time, she alighted on the ground, then started going 
over my shoes. From here she climbed to my knee, then up my jacket to my 
dinner plate, exploring buttons and button holes on the way and sometimes 
pecking hard blows. Most of the exploring, however, was done with her tongue. 

The tongues of woodpeckers are remarkable. It is worth having a pet one 
Just to feel its tongue operating. I say feel because the tongue of a Hairy 
darts in and out with extreme rapidity. The feeling on the skin is like that 
of a fine electric buzzer or of a jet of air. 

Once the tame Hairy reached my dinner plate, all was in the open. I could 
see that her tongue came out no farther than a half inch. She explored around 
a bit of tuna before taking it in. But it is one thing to have a Hairy Wood- 
pecker on one’s hand, or on one’s shoulder exploring an ear and another, 
I found, to have it take an interest in one’s head and scalp. There was little 
doubt as to what the Hairy felt about my cranium. The scalp was obviously 
bark and what lay underneath was wood containing larvae. 

Sounding things out with preliminary pecks, the Hairy rained blows on 
what to her, no doubt, were small tunnels. She could sense something pul- 
sating. The pulsating tubes, of course, were arteries. A few sharp pecks from 
the Hairy were enough to start blood spurting. 

Anyone seeing me hastening from the aviary with blood running from my 
scalp, might think keeping woodpeckers a hazardous occupation. But no se- 
rious harm was done. Even my Pileated never struck any really hard blows 
and she was much larger than the Hairy. 

It is always a pleasant experience to have a pet, whether dog or wood- 
pecker, greet one in friendly fashion. My Hairies greeted me by jerking their 
bodies about, half-starting their wings, and raising their head feathers. They 
also made chittery and other low notes ranging from sputters to doll-like 
squeaks. This is the way a dependent juvenile greets its parents. A peculiarity 
of these greetings was that I had to wear the same clothes. If I put on some- 
thing new, like a white sweater, they became afraid, and did not come to 
the wire. 

Our female Hairies were the tamest. I had ideas as to why this might be. 
One was that females take the lead in courtship in the wild. They fly to mates 
in mid-winter, making low fewk, tewk notes, whereas males at this time seem 
relatively unresponsive. The male’s sexual drive is spread over only a few 
months; that of females over more months of the year. She thus appears 
the more affectionate over a longer time. 


A difficulty in keeping woodpeckers in Maryland was that we drove to 
New Hampshire each summer. What were we to do with them? One cannot 


entrust the keeping of birds to others. This is not because friends may not 
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be trustworthy. It is simply because handraised birds are more dependent 
on those who care for them than one might suppose. Hence we took our 
woodpeckers with us. 

In transferring the woodpeckers from aviary to cages for these journeys, 
I worked at night. It was easier, for one thing, to catch the birds in the dark. 
For another, it meant that they could not recognize me. I did not want them 
to think of me as an enemy that pursued and grabbed. One has to be careful 
with handraised birds. One false move and hopes of having a tame wood- 
pecker, favorable for study, may be lost. 

A near catastrophe happened one year on our return. I was trying to 
move a bulky cage into the house, when the cage door opened and out flew 
my favorite Hairy. She flew to a trunk of a pine, then to the top of a tall 
tree and off. What a loss! Recovery looked hopeless, so I went on with the 
rest of my birds. 

I noticed the Hairy in a neighbor’s yard hours later. Could I catch her? 
I got some of her usual food, including a half orange that woodpeckers like 
particularly, and set out to try my luck. “Here Woodie,” I called, “here Woodie, 
Woodie.” The female made chittery greetings and started to back down to- 
ward me. Then she changed her mind and flew to another tree. 

Instead of pursuing, I took a position at the foot of still another tree and 
continued to call. This time she flew over and to my great delight, started 
to feed from my fingers. Could I catch her? Slowly I let one hand come 
above, then with a gentle swoop she was mine. Within a few minutes she 
was back in the aviary, seemingly unaffected by her hours in the open. 


METHODS OF COMMUNICATION 


VOCALIZATIONS 


Speak.—This is the commonest note of Hairies in all months of the year, 
expressing excitement from any cause. Some Hairies give shrill speaks when 
an intruder approaches a nest. 

Whinny.—A series of haan, haan, jer, jer or other notes given so rapidly 
that they almost run together. Whinnies become frequent in spring as nest- 
lings develop. Both juveniles and parents use them to keep in touch with 
each other. 

Spulters— These have elements of whinnies but are louder and more sharply 
varied. Some versions, chip-cha-haa-haa or chrr-chrr-jer-jer, are almost like a 
lilting, sardonic laughter, although expressive of intense alarm, as by a nest. 

Greeting notes—These range from jeek, jeek, chewi, chewi, and tewk, tewk, to 
loud joick, jovcks. 

Conflicts.—Hairies may give shrill queek, queek, queeks or occasionally wick- 
a-wick-a-wicks in the excitement of conflicts. 

Vocalizations of nestlings—Young Hairies make steady pee-urp, pee-urp, pee- 
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urps in the nest, that rise to a louder click, click, click as a parent approaches. 
These latter notes become harsh at time of feeding. Sudden fright may pro- 
duce surprisingly harsh, pulsating notes. 


DRUMMING AND TAPPING 


The drummings of Hairy Woodpeckers, coming at rates of from four to 
16 or more bursts a minute, communicate a range of meanings dependent 
on intensity. Males usually drum more than females, although females can, 
at times, drum more than males. Among types discernable are: 

Calling for a mate-—If members of a pair roost at a distance from each. 
other early in the breeding season, a male will usually drum at dawn to get 
his mate to come to him. 

Drumming for copulation —A male, if at a peak of readiness prior to egg 
laying, may drum in a prolonged fashion, if need be, to attract his mate. 
Females may also drum for copulations, especially at the start of a breeding 
season. 

Location drumming.—When a female comes at last, in response to the 
drumming of her mate, she may announce her coming with a single low 
burst. The male then stops, but may resume his drumming if she comes no 
closer. 

Duets.—Hairies form pairs in midwinter, nearly three months before they 
nest in the last of April. Among activities strengthening the pair bond are 
duets of drumming, in which a burst from one stimulates a burst from the 
other. Such duets may continue for 15 or more minutes, with either sex 
taking the lead. Duets late in the season are often of a different nature. 
Males may favor one place for a nest site, the female another, but in woods 
that are inadequate, neither place is really suitable. The result is a tug-of- 
war that may end in a failure to agree and a breakdown of the pair bond. 

Territorial—Although any loud drumming may serve territorial purposes, 
a male may drum opposite to the boundary with another male, as if in chal- 
lenge. 

Demonstrative-—Hairies start drumming wherever they happen to be when 
an intruder appears. This association of drumming and conflict holds for 
many species of woodpeckers. 

Contentment.—A Hairy Woodpecker may rest on a bare limb in the sun 
alternating a few bursts of drumming with preening for what seems to be 
the pleasure of doing so. 

Lone male or female.—Hairies generally drum at rates of four to five bursts 
a minute. On February 9, Male C drummed for a prolonged period at a 
rate of eight bursts and three days later, at an extraordinarily fast rate of 
26 bursts a minute. He was without a mate and, I believe, trying to attract 


one. 
Tapping —A Hairy Woodpecker searching for a nest site may percuss as 
it moves up a stub or drum a burst here and there. When it locates a likely 
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place, it taps at an easily countable rate of two to three taps a second as a 
way of inviting its mate to come and look. 


DISPLAYS 


Bill-waving dance—A Hairy of either sex points its bill upward and at times 
even backward (Fig. 9), then swings its bill back and forth like a conductor's 
baton, while jerking head and body and making half-starting motions with 
its wings. The bird on the offense does the dancing. These displays are also 
used in interspecific encounters as against a starling near a nest hole. 

Display of white breast—This can occur briefly as an isolated performance 
(Fig. 9) apart from the bill-waving dance of which it is a main component. 
I saw it on several occasions when an owning male faced another male who 
was unresponsive to challenge, possibly due to immaturity. It is conceivable 
that the white breast of the Hairy serves a signaling purpose, since it shows 
up well in the bare woods of late winter when agonistic and courtship be- 
haviors are at a peak. 

Combat pose-—A Hairy Woodpecker ready to strike or to meet blows in a 
conflict holds itself with bill open, wings held out slightly from the body, 
and tail fanned (Fig. 5). Outer tail feathers sometimes twitch independently 
of the rest of the tail. 

Head feathers—These are usually pressed down in conflict, giving sharp 
outline to the head. They may, otherwise, be raised in mild excitement from 
any Cause. 

Defense—When threatened or about to be attacked, a Hairy Woodpecker 
may hold a frozen pose with head and bill pointed straight forward; spread 
its wings horizontally; or swing around a trunk or branch with wings fully 
outstretched backward. 

Displacement pecking —A woodpecker, in pauses of a conflict, may start 
pecking on indifferent places. 

Hairies can fly silently or make a loud brr with their wings, indicating that 
they are disturbed or excited. The noise can also inform a mate in what 
direction its partner is flying. 

Resting motionless.—A sign of close accord between members of a pair in 
the early breeding season. 

Courtship flights —An irregular type of flight, either floating with wings at 
a V, or fluttering and bat-like. The flight is always a sign of emotional in- 
tensity. 
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Nest ACTIVITIES 


These birds nest in northernmost New Hampshire as well as high up in 
mountains farther south. I observed two pairs in June, 1963, by the Second 
Connecticut Lake in a strip of coniferous forest left from lumbering. 

The nest observed most closely was 2 m above the ground, in the rotten 
center of a living spruce. It somewhat resembled the hole of a Red-cockaded 
Woodpecker in the way the Black-backeds had chipped away the bark, leav- 
ing an extensive area of bare wood around the hole (Fig. 19), a situation 
also noted by Short (1974). 

The Black-backeds usually flew through woods directly, then glided for 
the last 10 or more meters to their nest. A parent feeding its young turned 
its head so that the opened bills of the two met closely in the transfer of 
food. It soon became apparent, at this and a second nest, that the sexes 
behaved differently. The females made about three times as many visits as 
their mates, but came with bills closed and little prey protruding. The males 
came less often but with bills well-stuffed. The number of visits by either 
sex varied with circumstances. After a heavy rain, when insect life seemed 
especially abundant, both members of Pair B visited their nest 12 times in 
20 minutes. On the other hand, neither of Pair A visited their nest between 
20:00 and 21:00 hours at the end of June 18. It was dusk before Male A 
arrived for the night, rapping a few times on the side of the nest tree, as if 
nervous, before entering. 

The females were more nervous than their mates at both nests. This was 
shown not only by the rapid series of chets, made when I came close, but 
also by the flashing of white-edged nictitating membranes that showed up 
well against their black feathers. An apparent result of this shyness was that 
when I stood within 4 m of Nest B, Female B refused to come, while her 
mate, unintimidated, made five visits in 35 minutes. Another difference be- 
tween the sexes was in nest sanitation. All of the observed instances (n = 7) 
were by the males. On June 19 Female A fed her young five times in seven 
minutes without entering. Male A came only once in 23 minutes, but after 
feeding, he entered to emerge with a large mass of feces. 

The females not only made more feeding visits but also spent more time 
by their nests. Female B, in something of a routine, fed her nestlings, then 
ascended a dead balsam to drum 2-9 bursts in a leisurely fashion, preening 
and scratching in between. She then, on some visits, flew back to the nest 
to enter and rest for a few minutes with her head out. She always left off 
guarding when Male B arrived. It was the persistent drumming of Female 
B that first led me to her nest in mid-June. 

A foreign male that trespassed near Nest B was attacked by whichever 
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Fic. 19. Nest hole of Black-backed Woodpecker in a living spruce with heart rot. 


Female by entrance. 
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parent happened to be present. Female B was resting by her nest on June 
19 when the intruder appeared. She flew halfway to him, raising her wings 
as she gave a shrill pet-pet-wree-oo, then chased him through the woods. Male 
B met the intruder later on. He gave a wreo and a threat display, as Female 
B had done, but then advanced in a bill-waving dance. This greater willing- 
ness of males to display rather than to attack is something I have noted with 
other woodpeckers. 

A situation I found confusing was that the partners of Pair B greeted each 
other in much the same way that they met the intruder. Male B, on seeing 
Female B within the nest one morning, gave a sharp ki-ki-wree-oo while 
spreading his wings horizontally. She flew off immediately. On another oc- 
casion she swung around the nest tree, putting the trunk between herself 
and him as she raised her wings to give a wree-oo. I was only 3 m away on 
another day when, at close range, I could see Male B’s head feathers bristle 
out like a bottle brush when his mate came in sight. The bottle brush effect 
is one that I have seen with only one other woodpecker, the Red-headed. 
With that species, also, it appears to be agonistic. 

Other encounters between the two of Pair B were milder. On one occasion 
the two did no more than peck gently at each other on coming close, and 
on another, Female B gave low grr, grr notes when her mate raised his wings. 
The members of Pair A paid little attention to each other as they went about 
caring for their young. It is possible that the difference between the two 
pairs arose from the fights that Pair B had with the intruder. The excitement 
aroused in the encounters may have spilled over into intrapair relations. 

The Black-backeds collected prey within several hundred meters of their 
nests. They often moved as if in frantic haste. On June 28 I found Female 
B scrambling along the underside of a fallen spruce, making chets as she 
paused to extract beetle larvae from under bark. I later found her in a high, 
isolated spruce. In spite of obstructing branches, she knocked, then seized 
and tossed away bits of bark. At other times I found Black-backeds moving 
hurriedly over and among the fallen logs, slash, ferns and other vegetation 
of the lumbered areas. 

The young in both nests made chittery vocalizations that increased when 
a parent approached with prey, then diminished after the adult had left. 
The nestlings also made a steady click-click-click. 1 removed two in a pin- 
feather stage on June 19. They made an almost incessant noise, varying from 
chet-chet-chet to chet-cha-chaa. These vocalizations became harsh at the slightest 
disturbance. A striking feature of the nestlings was the almost ferocious way 
they attacked their surroundings, including the forceps with which they were 
fed, their cage, and later themselves, as if each was trying to swallow the 
other. Red-headeds have been the only other nestlings that I have found 
comparable. 

The young Black-backeds greeted me by flapping their wings while mak- 
ing a steady flow of chets. Both of our captives had central yellow patches 
on their otherwise black heads. A surmise, however, that both were males, 
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turned out to be erroneous. When they molted later on, both turned out to 
be females. 


DISCUSSION 


It is difficult to get an adequate picture of the nesting of Black-backeds 
on the basis of only a few pairs. Fortunately, Short (1974) has since made 
more extended observations in Hamilton County, New York. Taking our 
observations, which are almost entirely confirmative, a few points need spe- 
cial emphasis. One, well-supported by Short, is that female Black-backeds 
feed young more frequently than males, but carry fewer items of prey per 
visit. The bills of males, Short noted, were more frequently crammed with 
insects. He estimated that the males, in spite of making fewer visits, may 
have brought in a half to two-thirds of the food supplied to the nestlings. 
From this he makes the interesting speculation (p. 10) that “unless the fe- 
male changed her mode of feeding, she could not by herself feed the num- 
ber of young found in this nest, whereas, if she disappeared during the 
nestling period, the male could successfully feed the young... . . ” While I 
have not been able to verify this for Black-backeds, it is very much the sit- 
uation that I have observed for widowed Yellow-bellied Sapsuckers. 

Short also noted the aggressiveness of young Black-backeds. “The nest- 
lings,” he wrote, “waving and hitting with the bill, so beseiged the adult that 
it often had to make several attempts before successfully ‘running the gaunt- 
let’ into the nest.” 

My observations on nesting Black-backeds ran parallel to those made on 
Hairies in several respects. The females of both species tended at times to 
make more visits, with fewer prey, and to stay nearer nests, as if guarding, 
than their mates. To a human observer the Hairies appeared to have close 
pairbonds as judged, among other ways, by their exchanges of low notes and 
exuberant vocalizations made as they approached mate and nest. The Black- 
backeds, in contrast, especially those of Pair B, appeared as if hostile to each 
other. But it takes time to know any species well. Male and female Downies 
greet each other with a harsh chirr, that sounds much like the chrr used in 
conflicts. But these notes may sound different to them. With experience, one 
comes to realize how difficult interpretations can be or, to put it differently, 
how long it takes to have an inkling of how birds may look and sound to 
each other. 


METHODS OF COMMUNICATION 


Drumming.—Most drumming came in bursts of two seconds, at relatively 
long intervals of 30—40 seconds. The diminution at the end of each burst, 
as well as the long intervening intervals, were suggestive of the drumming 
of Pileated Woodpeckers, as was the rapping. 

Rappig.—Sharp single blows given on a convenient place when nervous, 
as when about to enter a roost for the night. 
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Chet.—This note is the commonest one of Black-backeds and comparable 
to the speaks of Hairy Woodpeckers. It generally serves as an expression of 
mild excitement. One female gave chefs at a rate of more than 100 per min- 
ute when I came close to her nest. The chefs sound more like the notes of 
a sparrow or blackbird than a woodpecker. 

Wreo.—This is a resounding note, often given singly as a greeting between 
members of a pair. It is preceded by shorter syllables such as pet-pet-wreo 
when given at greater intensity, as when used against a rival. 

Displays —Members of pairs occasionally greeted each other by raising their 
extended wings horizontally or, when facing rivals, by extending them ver- 
tically, the feathers of the head, at times, bristling out in all directions. 
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The Pileated is our largest woodpecker now that the Ivory-billed is prob- 
ably extinct. Both birds have (or had) flaming red crests and handsome black 
and white plumages. The Pileated is almost entirely black when seen at a 
distance, but the first thing I see when stalking it through dimly lit woods 
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of hemlock or other trees, is the white stripe down its longish neck. I say 
stalking, because Pileateds in the north are as wary as Ruffed Grouse. They 
make a low pecking, the blows coming slowly, when excavating in rotting 
logs and trunks. It is these sounds that I follow in trying for a view of their 
activities. 

They sometimes work on large pines and hemlocks, digging into the heartrot 
where carpenter ants (Camponotus spp.) have their galleries. But the oppor- 
tunities I have had of watching them in New Hampshire have been few. 
This is not from lack of effort. Pileated Woodpeckers in the north have large 
territories and are too thinly scattered to follow successfully. They are more 
plentiful in the south and it is there that I have learned most about them. 


ROOSTING 


MARYLAND AND GEORGIA 


There is a closer association of roost holes and old nest holes with Pileateds 
than with Hairies and Downies. If there is a stand of large trees in one place, 
as I found with sycamores growing along the banks of the Potomac in Mary- 
land, Pileateds may build a succession of nest holes in succeeding years, us- 
ing the old ones for roosting. This represents an economy of effort. I have 
never seen Pileateds excavating roost holes in the fall as is common among 
Hairies and Downies. But if something happens to old nest holes, Pileateds 
may have to shift to other places. Rounds (1958) describes a pair of Pileateds 
that entered holes in the walls of a barn in Maine to roost under the eaves, 
the male on one side and the female on the other. 

Pileateds, as shown by rapping, are usually nervous if one stands close to 
where they are about to go to roost. One winter I watched a Pileated enter 
his roost hole, then knocked on the trunk below. The male flew out to an 
adjacent tree and rapped. When I walked away, he returned to his hole at 
once, apparently not overly disturbed by my routing him out. 

Female Pileateds, like the females of most woodpeckers, are apt to roost 
in the less good holes, the males in the better ones. A female by the Potomac 
roosted in a hole with two entrances. In late February she behaved most 
strangely. Coming to the lower hole in the late afternoon she looked in, then 
flew to a nearby branch and hung upside down. She repeated this maneuver 
three times, then flew away. I found her behaving in the same way on March 
22. She hung upside down on the branch five times, once after each look. 
Two days later I arrived early and saw a female Wood Duck enter the lower 
hole. The Pileated entered the top hole soon afterward, only to come out 
and fly off, apparently unwilling to contest the hole any longer. 

On Sapelo Island, in Georgia, I recorded the hours kept by a male Pileated 
in emerging from his roost in the morning and returning to it in the eve- 
ning. Between January 31 and 8 February, his times of emerging were from 
three to nine minutes before sunrise. On two days of rain he emerged 16 
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to 27 minutes after. There was more variation in his times of going to roost. 
These varied from 20 to 57 minutes before sunset. He thus went to roost 
at a greater light intensity than he got up in the morning. On a rainy evening 
he retired 84 minutes before sunset. 


STREAM OF CUKS ON FLYING TO Roost HOLES 


Pileated Woodpeckers usually fly to roost holes silently. Sometimes, how- 
ever, they give loud cuks that make a dramatic performance. Cuks were given 
on 19 of 27 occasions that I watched a pair roosting in Maryland between 
October 1958 and February 1959. In a typical instance, the male flew silently 
to a tree about 50 m from his roost. He waited a few minutes, then at 16:40 
(sunset at 16:39), flew to his hole in a sycamore uttering a barrage of cuks. 
These ceased the moment he reached the hole and popped in. The cuks, 
given at rates of up to three per second, constituted a vertible stream of 
sound, audible at a distance. On 16 November both members of the pair 
had flown to their holes in this manner. The holes were 30 m apart. 

The Pileated Woodpeckers in Maryland began to fly to their holes silently 
on 26 March. This was when the male had started a nest excavation that, 
by 8 April, was large enough for him to spend the night. I now wondered 
whether the cuks were a phenomenon limited to the nonbreeding season. In 
the course of the next 14 years I found eight more Pileated Woodpeckers’ 
nests, mostly on visits to Georgia and Florida. There, as in Maryland, the 
woodpeckers flew to them silently. Few of these nests, however, were found 
early in the incubation period. 

On 24 March 1973, I found a male finishing a nest in a dead pine in 
Luray, South Carolina. Incubation began three days later. The male did all 
the nest attending on the first day. At 09:35, after being away for a while, 
he returned, making a loud series of cuks from 100 m away until he landed 
below the hole. Would he do the same on following days? I was watching 
below the tree not long after dawn on 28 March. The male put his head out 
at 06:20 to give a high call. This was in response to the cuks his mate gave 
continuously while flying in from a distance. I continued to watch until the 
seventh day of incubation. On each day, with the exception of one I missed, 
either the male or the female flew to the nest at times of changeovers making 
cuks, the bird on the nest usually answering with a single high call. 

A question is why the Pileateds at Luray should have flown to their nest 
in noisy fashion, while pairs observed at nests elsewhere had not. This may 
involve the degree of human interference. According to accounts in Bent 
(1939), Pileated Woodpeckers were at one time hunted as game birds. It may 
be that an increased wariness has been a factor in their survival. When un- 
disturbed, as at Luray, they fly to both roost and nest holes with loud cuks, 
whereas, with increasing wariness, the cuks may be reserved for roost holes 
alone. If roost holes are close to human dwellings, or an observer frightens 
the bird, cuks may not be heard at all. 
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A further question is why Pileateds should make vocalizations that seem 
designed to reveal their whereabouts. The European Blackbird is more cir- 
cumspect. According to Lorenz (1970), it gives a loud warning, then flies 
silently to roost elsewhere. Several reasons for a reverse type of behavior are 
conceivable. One is that Pileateds seeks to startle any competitor that might 
be lurking in a roost hole, to reveal itself. But this appears unlikely. Al- 
though flying squirrels sometimes show themselves if one knocks on a tree, 
other species, such as gray squirrels, are difficult to arouse. 

A more likely hypothesis is that Pileateds address their cuks to their own 
kind. Pileated Woodpeckers maintain close pairbonds the year around and, 
when conditions are favorable, as by the Potomac, they may roost in holes 
that are not far apart. When one of a pair goes to a hole, it lets the other 
know just where it is going. This may serve to prevent both birds going to 
the same hole and competing. It is also a way of keeping in touch in the 
final moments of a day. Another aspect of the woods by the Potomac was 
that an extra male roosted nearby. The calls, therefore, may have also been 
territorial, a warning to the second male. The habit of giving loud vocali- 
zations may be a feature of the genus Dryocopus, to which Pileateds belong. 
Blume (1964) describes and gives a figure of the large Black Woodpecker 
of Europe flying to its roost giving kurrs all the way, punctuated by a kiah 
on alighting at the hole. He considers the calling territorial. The habit of 
giving loud vocalizations is not mentioned in Bent (1939), nor by Hoyt (1957) 
in her excellent account of the roosting of Pileateds. She has since written 
(pers. comm.), however, that she “could hear the long series of cuks as the 
birds in Sapsucker Woods approached the roosting area in winter and early 
spring. It was from that that we could ascertain which of several roost holes 
was being used.” 


CONFLICTS NEAR Roost HOLES 


Territorial behavior is not restricted to the breeding season. It can occur 
around roost holes in fall and winter. A pair of Pileateds had roost holes 80 
m apart by the Potomac. An extra male roosted in the vicinity and the two 
males had at least nine conflicts between September and March. In the late 
afternoon of 13 December, both flew to the base of a tree near where I 
stood. They shifted around the trunk as one tried to strike at the other. The 
male on the defensive raised his wings in a full threat display. The silence 
of this conflict was interrupted when a female flew to the base of the tree 
making shrill g-warcks. The three Pileateds were now close together. The two 
of the pair were resting on either side of the intruder, engaging in bill-wav- 
ing dances accompanied by woicks, when the male in the middle suddenly 
raised his wings in a threat. There was a flurry of wings, the female left, 
and the males resumed their silent conflict. 

A different type of conflict took place at dawn on January 10. Male A flew 
from his roost at 07:21 giving woicks as he headed toward his mate, who was 
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close to the second male. The female now foraged on a stump in seeming 
indifference while the two males fought for the next 20 minutes. One male 
alighted below his rival, then chased him up a tree trunk to upper branches. 
The fleeing male flapped his wings as if to speed his ascent. He then took 
flight and a pursuit followed, round about through the woods, until the two 
alighted on another tree. The male being pursued sought a respite, on sev- 
eral of such sequences, by clinging upside down to a terminal branch, a po- 
sition that made it difficult for his opponent to attack. 

A reason that these conflicts persisted through the winter may have been 
that the owning pair eventually excavated a nest in the vicinity the following 


spring. 


A feature of conflicts among Pileateds, as among the equally large Crim- 
son-crested Woodpeckers studied in Panama, is that they strike at each other 
directly. This is in contrast to the prolonged bill-waving displays of Hairies 
and Downies in the early breeding season. It may be that the large picines, 
at greater risk of predation because of their size, cannot afford to expose 
themselves in prolonged displays. Brief but fiercer encounters, therefore, 
could have a selective advantage. On the other hand, woodpeckers with such 
powerful bills might injure each other. It is of note, therefore, that a con- 
testant can seek safety by hanging upside down. 


WINTER FORAGING AND ASSOCIATED BEHAVIOR 


I was interested one winter, on Sapelo, to follow a pair of Pileateds from 
dawn to dusk, although not all in one day, to find out what events made up 
their lives. 


RENDEZVOUS AT DAWN 


Setting out at dawn for the grove of tall pines where the male roosted, I 
knew just the spot where, in spite of dim light, I could get the best view of 
his roost hole, 30 m up in a pine. Minutes passed with nothing happening. 
The hole remained dark and silent. Then, at 08:05, the Pileated looked out, 
withdrew, and gave a high call from within. After this he swung out. Once 
in a good position at the side of his cavity, he gave a rolling drum. The 
drum as well as the high call were messages to his mate. She had spent the 
night some distance away and now gave an answering call. 

Day after day I found the two getting in touch with each other soon after 
sunrise. On this morning, the female flew to a dead pine where the two often 
met. Her mate loitered on the way. A minute later the female took a looping 
flight among the pine tops to the east and, after a moment, the male fol4 
lowed. 


FEEDING BEHAVIOR 


The foraging of the pair was largely confined to pines and live oaks cov- 
ering the southern end of the island. The pines were large loblolhes where 
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the Pileateds worked on dead limbs, digging into one small area for five to 
10 minutes before moving on. 

The area where the Pileateds worked the longest, was where 40 pines of 
medium height had died in a circle, as though the agent killing them had 
spread from a center. Pines at the center had lost terminal twigs and much 
bark, while those in a midzone still retained their bark, although it was easily 
peeled away. The outer rings of pines were ones that had died most recently. 
They retained some needles and their bark was firmly adherent. 

The pair of Pileateds concentrated on the pines of the midzone. Here they 
were so occupied that they worked for periods of up to three and a half 
hours, moving about infrequently and showing little variation in the way 
they fed. After alighting on the trunk of a pine, a Pileated spent about three 
minutes knocking away bark with glancing blows, occasionally seizing a piece 
in its bill to pull it away. It then ran its tongue over the areas of frass, open 
tunnels, and wood that lay beneath. When I pulled away bark from similar 
places, I found numbers of termites (/soptera) and no other insects. The ter- 
mites thus appeared to be the principal prey. After finishing with the bark, 
the Pileateds spent 10 to 15 minutes digging holes into the wood to a depth 
of several centimeters. Although I was unable to find pitch tubes of bark 
beetles on any of the 40 pines, I did find them on a group of five dead pines 
where the woodpeckers worked for half an hour. 

Another feeding place was on small pines, 5—7 cm in diameter, killed as 
a result of crowding in young stands. These were well decayed. One pine 
was so undercut by a Pileated that it fell over on top of him. 

When foraging on live oaks, the Pileateds ascended trunks and large 
branches, exploring crevices in bark and knocking away occasional pieces. 
They dug into small cavities, but rarely for as long as five minutes. They 
also worked on dead limbs and stubs that had died a long time previously. 
When feeding in this manner a Pileated might spend 20 minutes in one tree, 
then move to another close by, as though finding places to feed without 
difficulty. This was also true of the pines. It seemed that prey was generally 
available, making it easy for the pair of Pileateds to forage together. 


In Florida I watched a pair foraging in a pasture with scattered pines. 
Quantities of logs and stumps, left from lumbering, had become rotted where 
they lay water-soaked on marshy ground. During observations that lasted 
from 15 minutes to an hour or more, I found the Pileateds foraging at ground 
level on rotting logs, stumps, or fallen pine branches, on 19 of 25 occasions. 
On the other six the woodpeckers worked higher up at the bases of trees. 
Other foraging places included a well-rotted maple stub where the male 
worked for over an hour digging, then turning and twisting his head as he 
fed. On one occasion the female scaled bark and dug into the dead limb of 
a living pine. 

The Pileated Woodpeckers in both Georgia and Florida fed on fruits of 
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several trees but possibly no more than once a day. On Sapelo they came 
almost exclusively to camphor trees. 

For some reason Pileateds become noisy when feeding on fruit or berries, 
making the woods resound with their cuks. Cuks from the camphor tree came 
at the rate of 192 a minute. When the two Pileateds joined in noise making, 
the cacophony was amazing. It sounded like two hens that had just laid eggs. 
In order to reach the fruit, as I could see once I had a good view, the birds 
had to hang upside down at the end of a swaying branch. It was, seemingly, 
the exposed position that got them excited. 

The Pileateds came to these trees at no special time. I found them there 
early in the day, at noon, and once just before roosting. On February 5 the 
female fed on a camphor tree for 25 minutes and her mate for 15. These 
were their longest times. On February 10, in the course of feeding for three 
and a half hours on recently dead pines, the pair fed for five minutes on 
the fruit of a greenbriar. 

The Pileateds on Sapelo seemed to have little leisure in winter months. I 
sometimes found the pair resting and preening early in the afternoon. But 
on the whole, I felt that they took off little time in the course of a winter’s 
day. They were too occupied in finding food. 


TERRITORY AND INTRASPECIFIC CONFLICTS 


While Pileateds are usually difficult to follow due to their long flights, the 
situation on Sapelo was simplified by the salt marshes. The greatest distances 
at which the pair foraged (Fig. 20) were about 1770 m east to west and about 
400 m north to south. These formed an area of roughly 70 ha of which 
nearly 20 percent was open spaces of little use to the woodpeckers. 

I saw four territorial intrusions, all resisted by the owning male. The first 
I knew of a conflict was one noon when there were g-waicks ringing through 
the live oaks. I hurried over to find Owning Male feeding next to his mate. 
It took a few minutes to locate a trespassing male, near the ground and 25 
m away. The Owning Male did no more than give g-waicks every minute or 
two for the next 10 minutes. Then he flew at the intruder, striking down 
at him until both birds were facing each other on the ground. The invader 
soon gave in by turning and spreading his wings. This made it difficult for 
the Owning Male to strike effectively. He returned to the tree trunk and 
soon flew away. The second male then resumed feeding. 

An encounter on 31 January, also deep within the territory of the pair, 
was of a different type. When an intruding male came to the top of a dead 
oak and drummed, the Owning Male alighted three meters away. Instead 
of attacking, he preened for eight minutes. His opponent rested, then flew 
away. It seemed possible that the absence of conflict may have been due to 
the lack of a female to spur on the two. 

Two other encounters were alike. On each an intruder flew through an 
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Fic. 20. Midwinter foraging territory of a pair of Pileated Woodpeckers on Sapelo 
Island, Georgia. 


area of dying pines where the pair was feeding. The Owning Male imme- 
diately flew in pursuit. After an absence of 10 minutes, he returned to join 
his mate. 


INTRAPAIR RELATIONS 


The members of pairs of Pileateds in both Florida and Georgia, with few 
exceptions, remained together from shortly after they left roost holes at dawn 
until they returned to roost in the evening. The two on Sapelo were seldom 
as much as 30 to 40 m apart as they worked on adjacent or nearly adjacent 
trees. Every so often one would fly to the other. On seven of 17 occasions 
the female flew to the male, alighting two meters away, then hitching to 
within 30 cm. She twice gave woicks (1.e., low, intimate vocalizations) and once 
waved her bill (Fig. 21) as she approached. The response of the male varied. 
He waved his bill with head thrown back on one of her approaches. When 
feeding at other times he moved away and she fed where he had been. This 
behavior was also noted in Florida. 

Once, when the female on Sapelo took over a particularly good place, he 
returned and struck at her. This was the only time I saw him displace her 
in this manner. On two of the 10 times that the male flew or moved close 
to his mate, the two simply came close, once almost touching bills, then sep- 
arated. The eight other occasions were all on the group of 40 dead pines. 

Here it seemed that the straight trunks, close together and without foliage, 
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Fic. 21. Bill-waving dance of female Pileated. 


enabled the male to see what his mate was doing. If she happened to have 
a good feeding place when he was without one, as happened five times in 
five hours, he flew over and displaced her. This was without display of any 
kind although she usually raised her crest as she left. He then fed for some 
time where she had been, turning and twisting his head as though finding 
prey. 

The male displaced his mate three times in three minutes at the end of 
the afternoon, waving his bill each time. But he showed no particular interest 
in feeding after she had left. After the last displacing he flew toward his 
roost hole a kilometer away. I noted in these episodes that when the male 
displaced his mate from places where he wanted to feed, he never waved 
his bill. It seemed, therefore, that the bill-waving at the last of the day was 
probably pairbonding. 

The Pileated Woodpeckers in Florida fed closer together than in Georgia. 
They were often less than eight meters apart and sometimes only 30 to 50 
cm. This closeness may have resulted from prey being concentrated in scat- 
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tered logs and stumps. In these situations I saw the female displace the male 
five times, but never the reverse. The two occasions when the male did dis- 
place her were when she was feeding higher up on a dead pine. This was 
of interest, for it was the same as the situations noted on Sapelo. 

After feeding in one locality for 20 minutes to two hours or more, one or 
the other of the pair on Sapelo flew off to feed elsewhere. In Florida the 
male usually left first, soon followed by his mate. On Sapelo either bird might 
be the first to leave and thus no sexual difference appeared to be involved. 
This agrees with Tanner’s (1942:60 ) remark on Ivory-bills that “In traveling 
and feeding through the woods, the pair would follow each other, neither 
sex consistently” taking the lead. 


The sun was low over the salt marsh on Sapelo when first the male, then 
the female left on a long flight toward the pine grove where they had started 
the day. By the time (18:00) I reached the grove, a male bluebird was peer- 
ing into the male Pileated’s roost hole. The bluebird entered to rest on the 
rim looking out. After 20 minutes of this, he was sharply driven away by 
the female Pileated. This was the first time I had seen her come to the male’s 
roost. She swooped at the bluebird, then hitched to the side of the cavity to 
drum one long, resounding burst. Her mate came right away to alight above 
her. Both birds tapped. Tapping commonly connotes attachment to a nest 
site. The pine had, possibly, once been a nest. It was obviously too dilapi- 
dated to use again. I believed that the tapping was mainly symbolic, a dem- 
onstration of “affection” of one Pileated for the other. 

The female left and was soon making cuss far to the east. The male hitched 
to his hole, bowed his head in and out several times, then swung in. He now 
gave cuks for 12 seconds in response to the cuks of his mate. After looking 
out briefly, he withdrew and gave a burst of drumming. These flourishes 
were the last I saw or heard from him for the day. Following the direction 
the female had flown, I found her having a last fill of camphor berries be- 
fore flying to her roost. 


VARIED MEANINGS OF CUKS 


Cuks are the commonest notes of Pileateds. I have found them being used 
in a variety of ways. The male or female at Sapelo might give a few in flying 
from one tree to another, seemingly as location notes. Cuks can also express 
exuberance. I several times saw the female, then the male, take a long flight 
over the trees, each giving a wild, and to me thrilling, stream of loud cuks 
as it flew. The Pileateds may have been enjoying the morning or just each 
other’s company at the beginning of the breeding season. 

There are other occasions when Pileateds give cuks in an almost predict- 
able fashion. One of these is when feeding on fruiting trees. The noise made 
by the pair on the camphor trees at Sapelo was considerable. But I once 
heard an even greater clamor when four Pileateds, parents and young, were 
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feeding on a grape vine in New Hampshire. Why should these birds, usually 
so silent, attract attention to themselves? 

I think the cuks relate to fear of predation. This is from two sets of ob- 
servations, one on chachalacas, a neotropical game bird. A few were liber- 
ated on Sapelo years ago and still remain there. It was in Panama, however, 
that I first noticed something about these birds that feed on fruiting trees. 
Whenever a hawk, flying along the edge of a wood, headed toward a group 
of them, they set up a clamor that was startling to listen to. If hawks prefer 
to come upon their prey swiftly, silently, and unawares, would not such a 
barrage have an unnerving effect? Might it not be enough to spoil an attack? 

The idea came to me, in watching Pileateds feeding on camphor trees, 
that their cuks might have a similar effect. Pileateds, being large birds, cannot 
perch well on small branches laden with fruit. They are, therefore, forced 
to cling upside down in awkward positions. Cuks might be protective in mak- 
ing a hawk aware that its prey was alert. Pileateds do respond to the presence 
of hawks with cuks. I was watching a pair in Florida when a Green Heron 
flew from a swamp, pursued by a Red-shouldered Hawk. Two Pileateds started 
cuking immediately and continued to do so for several minutes. I have heard 
the same response to Sharp-shinned and Cooper’s Hawks. 

Why should Pileateds travel and feed as a pair? While a number of factors 
may be involved, including an early start on a breeding season, defense against 
predation could have something to do with it. When a Pileated is knocking 
away pieces of bark or excavating into wood, it may not be able to look about 
effectively. Two pairs of eyes and ears should be better than one. There 
may thus be a selection pressure for keeping a pair together. One, giving 
cuks on seeing a hawk, could alert the other. 


EARLY BREEDING BEHAVIOR 


LONE MALE SEEKS A MATE 


I followed a lone male Pileated as he made rounds of his drumming trees 
on 11 mornings between December 25 and March 2. In this time I never 
saw him in association with any other Pileated and his behavior, in seeking 
a mate, was different from that of any other male I had encountered. It was 
not difficult to follow him in Seneca Swamp when trees were bare of leaves. 
His flights were over treetops and his persistent drumming made him easy 
to locate. The distance between the extremes of his trees was about 700 m. 
On January 12 Lone Male drummed continuously for three hours from the 
time I first heard him at 07:20. At 08:30 he was drumming at his usual rate 
of one burst every 25 seconds on an oak where an old woodpecker hole gave 
added resonance. Lone Male ended by taking a long flight to the other end 
of his territory. He soon returned, giving high calls on the way. From 08:50 
to 09:30 he drummed almost without interruption. A neighboring mated 
male, in contrast, drummed for five minutes at a rate of one burst every 40 
to 60 seconds. This was at 08:00 and he was silent thereafter. 
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The Lone Male gave a number of high calls. These were mostly on flying 
from one tree to another or on a long flight to the end of his territory. The 
only other vocalizations were g-waicks. These all came from the one place 
where Lone Male was most likely to have encountered a neighboring pair. 
What was striking about Lone Male’s vocalizations was the absence of cuks. 
As this was also true of a lone, hand-raised female, I have felt that cuks have 
their chief functions among members of pairs. 


SEARCH FOR A NEST SITE 


A pair of Pileateds may have to try a number of stubs before finding one 
suitable for nesting. On March | and 2 I watched the male and female of 
a pair excavating in a pine in southern Florida. The stub was 20 m tall and 
contained 11 holes, of which the top five were obviously old. The most di- 
lapidated of these was the roost of the female. There were six fresh holes, 
all perfect, in the lower part of the stub. The Pileateds had made six tries, 
but had been stopped, on each attempt, by the hard inner core of the pine. 
After copulating , the male flew to an adjacent swamp followed by his mate. 
I was unable to keep the pair in view. I did, however, hear hn, hn vocali- 
zations and drum-tapping. On the following morning I found the male start- 
ing a new excavation, 12 m up in a dead stub arising from the swamp. The 
female arrived making low hn, hn notes and the male gave three bursts of 
drum-taps at the edge of the new hole. Both Pileateds excavated during the 
day and the hole enlarged rapidly. When the female flew to it making cuks, 
her mate put his head inside immediately. I could see that he was drum- 
tapping by the vibration of his crest as well as the peculiar position of his 
head. She then drum-tapped on the outside. The two were, it seemed, in 
agreement over their new location. 

Each of the birds did a half hour of excavating in the afternoon. The male 
was able to get one-half of his body into the hole, but there were indications 
that he was losing enthusiasm. He failed to drum-tap during the afternoon 
changeovers although his mate continued to do so. This loss of interest be- 
came obvious over the next two days. On March 6 the male rested at the 
hole for 20 minutes but excavated for only 30 seconds. I think the difficulties 
of the pair arose from the nature of the woods. These had been heavily cut 
over and few pines or stubs, of a size large enough for Pileateds remained. 
This led eventually to competition and repeated fighting. 


INTRASPECIFIC CONFLICTS OVER NEST SITES 


A juncture of swamp and open pines was the boundary between the ter- 
ritories of Pairs A and B, as was apparent from the location (Fig. 22) of five 
encounters. All took place in the late afternoon. At these times both pairs 
approached the border making shrill g-waicks which I did not hear at other 
times of day. On March 4 I had an especially close view. At 17:00 Female 
A gave a high call in response to one from her mate and flew to him at the 
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Fic. 22. Territories of two pairs of Pileated Woodpeckers in Florida. Boundaries 
indicated by zones of conflict. 


edge of the swamp. Pair B, possibly hearing these calls, flew to the same 
area. I now saw one or the other bird of opposite pairs flying toward each 
other over an open space, alighting on separate trees as they made their g- 
waicks. The calls ceased when Pair A flew back into the swamp. 

Intrusions of a third pair of Pileateds, Pair C, indicated that Pair A had 
to guard a territorial border to the south as well. Conflicts with this pair 
centered on the many-holed pine stub. Intruding Male C had excavated for 
10 minutes on the afternoon of March 2 when Male A swooped and the two 
grappled in the air. Male A excavated briefly, then flew at Male C who was 
resting 20 m away. Both members of Pair A were on the pine stub on the 
following morning when the intruding male gave a high call 250 m to the 
east. Male A immediately flew in that direction, followed by his mate. One 
male pursued the other up a dead pine and the two grappled in the air as 
before. On March 4 all four members of two pairs of Pileateds had a conflict. 


The most severe and prolonged conflict I witnessed was on Sapelo when 
Pair H had nearly completed their nest. When I approached at 06:45 on 
March 21, Male A was resting on a tree three meters from an intruding 
Pileated. After a few minutes the intruder flew to the nest tree. Female H 
was resting inside. She flew out to attack and there was much flapping as 
the two, male vs. female, circled to strike at each other. When the intruder 
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left, Female H flew at her mate, presumably from an overflow of excitement. 
He flew off and she followed. 

The intruder did not go far. He perched almost motionless for five min- 
utes until Male H returned, then hitched toward him in a bill-waving dance. 
I heard Female H drumming and the intruder flew toward her. This was 
the last I saw of him. 

The work of excavating in the dead pine continued over the next few 
days. It now appeared to be close to the time of copulation and egg laying, 
for Female H entered soon after sunrise and I heard tapping and low woicks 
when her mate looked in at her. 

When Male H flew toward the nest at 07:36, the intruding male, I believed 
the same one, flew toward it also. The two males now circled the trunk in 
a combination of flying and clinging to the bark. The intruder broke away 
to ascend to the hole where he met Female H. The two jabbed at each other. 
After a few moments the intruder backed down to attack Male H as before, 
then flew back to the hole. The jabbing of bills was more intense this ime 
and the intruder forced his way inside. He emerged immediately, dropping 
down to attack Male H for a third time. Yet within a minute, he was climbing 
to attack the nest again. Female H struck so forcefully that breast feathers 
came loose. But the invader was determined. He forced his way in and on 
this occasion, after nearly a minute of cackles and scuffles, the female emerged. 
Her mate had meanwhile flown to another tree. She flew at him and he left 
on a long flight through the pines, leaving her to preen her ruffled feathers 
while the invader continued to occupy the nest. 

When I came by at 06:25 on the following morning, the Owning Male was 
preening in the quick, ineffective manner characteristic of displacement ac- 
tivity—an indication that he was still disturbed. He later copulated with the 
female, however, and nesting progressed, as though the two had recovered. 

What was noteworthy in these conflicts was that Female H was more ag- 
gressive than her mate, even though she had to fight a male. The fighting 
was severe. It may have been for this reason that the female, worked up to 
a high pitch of emotion, twice attacked her mate on disengaging herself. 

The conflicts were also unusual because resident birds have a psycholog- 
ical advantage and usually prevail. But, in the Sapelo conflicts, the intruding 
male was most determined. He fought both members of the pair in succes- 
sion and succeeded, after evicting the female, in occupying the nest. A pos- 
sible explanation is that, deprived of his mate at the height of the breeding 
season, he was driven to aggression by thwarted energies. My first experi- 
ence with this sort of behavior was with Black-and-White Casqued Hornbills. 
While watching a pair of these birds in Africa, I saw repeated attacks of an 
unmated female on a nesting female that was walled into her hole except 
for a slit by which she was fed. When her fully grown young one finally 
emerged, the unmated hornbill attacked and broke the juvenile’s foot. Why 
such wanton aggressiveness? 

My feeling is that Casqued Hornbills, like Pileated Woodpeckers, have life- 
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long pairbonds. The members of pairs are deeply attached. An individual 
that has lost its mate at the start of a breeding season, therefore, is much 
affected. He or she may find outlet by attacking mated pairs that have what 
the intruder desperately needs, namely a nest and mate. 

When I first discovered the excavation of Pair H, I also discovered the 
remains of a Pileated about five meters from the base of the dead pine. It 
is conceivable that the intruder was actually the one to start the nest, but, 
with the loss of his mate, had given it up. This may have been what gave 
him the persistence, at a later time, to push his way in in spite of the op- 
position. 


START OF NESTING 


EXCAVATION 


As with many woodpeckers, male Pileateds do most of the excavating. At 
the three nests most studied, this turned out to be close to two-thirds of it, 
with the females doing one-third and working equally hard. Curiously, we 
found the same ratios with three pairs of Lineated Woodpeckers. With other 
species I have studied, females have not only done a lesser amount of the 
excavating, but the amount has varied considerably from one pair to an- 
other. This comparative evenness with which duties were shared among Pi- 
leateds was notable. But there was an exception. One male, Male D, was 
abnormally possessive about the cavity. He refused to come out on most 
occasions when his mate came to relieve him. As a result he did over 99 
percent of the excavating while we were watching. Male D also did far more 
brooding than other males. 

The Pileateds at Sapelo were generally silent while excavating, except at 
one stage. This was while carving the entrance and able to get their heads 
inside. Then, whichever partner was at work often gave a prolonged series 
of cuks on swinging its head out, a phenomenon also noted for Lineated 
Woodpeckers. The giving of cuks ceased as soon as the Pileateds could get 
their bodies deeper inside. I wondered if the cuks were not incited by their 
vulnerability when, with bodies exposed, they were unable to keep an eye 
out for hawks. 

In nearly all changeovers the Pileated at the hole tapped or drum-tapped 
as its mate alighted by the entrance. Taken altogether, the Pileateds drum- 
tapped in 81 and tapped on 56 of the changeovers, the two types of greeting 
being used in the same way by both sexes. An odd situation was that, once 
when a Wood Duck and once when a Red-bellied Woodpecker came by the 
hole, the Pileated inside tapped, apparently mistaking the alien for its mate. 
High calls and single bursts of drumming were means of communicating at 
a distance. A Pileated at the hole, ready to be relieved, might either call or 
drum, then after a pause, be answered by its mate in the distance, the re- 
turning message seeming to be “I’m coming.” 
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Chips produced in excavating were tossed from entrances, sometimes up 
to 40 billfuls in succession. On 28 and 29 March, when Pair P had nearly 
completed its nest, Female P carried sawdust about 12 m away before dis- 
carding it. This habit, seemingly common to all woodpeckers, appears to be 
an awakening of an instinct for nest sanitation before it is needed. 


COPULATIONS AND EGG LAYING 


Males were generally silent at times of copulations but females might give 
woicks as the two approached, the female squatting crosswise on a limb near 
the nest. I heard low hn, hn vocalizations only when I was close. On two of 
16 copulations, the male pecked gently down on the head of its mate as he 
mounted, then fell to the left in slewing around to establish cloacal contact. 
Copulations (n = 16) lasted 6—9 seconds. Male D, aberrant in excavating 
and brooding, was also aberrant in copulating. He fell consistently to the 
right and had to mount two to three times in each attempt. Whether his 
peculiarities reflected inexperience, as Lawrence (1967) has discussed for 
Downies, or abnormality, I did not know. In three abortive copulations the 
female squatted, but the male, presumably unready, gave a bill-weaving dance 
instead of coming closer. 

Some regard woodpeckers as birds that maintain an individual distance. 
But this does not always hold at times of egg laying. I noted both members 
of pairs of Pileateds entering the nest hole at the same time on six occasions. 
Male P came to the side of his hole and rested for nine minutes on one day 
and 16 on the next, while his mate was inside. She tapped a few times from 
within. Male P ended both of his restings by entering on top of her, but 
quickly came out. 


INCUBATION AND BROODING 


Eggs were unattended for periods of up to 20 minutes in the first few 
days of incubation. After that Pileateds were close to 100 percent attentive. 
Seeking more extensive information, my wife and I took turns in two all- 
day sets of observations. Starting at dawn, before Male F left his nest, we 
continued watching until he entered for the night. The members of Pair F 
changed six times on each of the two days. On this schedule Male F did 55 
percent of the incubating on the eighth and 43 percent on the eleventh day. 
This was during daylight hours. As Male F spent nights on the nest (15 
hours and 46 minutes on the eighth and 16 hours on the eleventh day on 
incubation), his total share of the incubating was much the larger. 

A question was how long incubation lasted. In a special watch with another 
pair, I noted that the Pileateds spent little time by their nest in my three 
and a half hours of watching on March 27. But by the next day, which I 
took to be the first one of incubation, they were sitting closely. Toward the 
end of incubation I sought the aid of a tree climbing expert. From him I 
learned that there were four eggs (one infertile) in the nest on day 14. On 


96 


PILEATED WOODPECKERS 


the 16th day there were three young. The incubation period, therefore, 
seemed to be somewhere between 15 and 16 days, a little shorter than the 
18 days estimated by Hoyt (1944). | 

The day of hatching is difficult to determine with Pileated Woodpeckers. 
This is because parents continue to sit while brooding as tightly as in incu- 
bation. Furthermore, feeding by regurgitation, they arrive at the nests with 
nothing visible in their bills. A method I have used in this extremity is count- 
ing backward from the day the young first climb to nest entrances, which 
Hoyt (1944) found to be when 15 days of age. Using this method, I esti- 
mated that one pair of Pileateds brooded for 10 and another for eight days 
in mid-April. In observations totaling 21 hours for one of these pairs, we 
found that the male did 47 and its mate 53 percent of the brooding. This 
was during the first five days. The nearly 100 percent attentiveness at this 
time diminished over the next three days when one partner might leave the 
nest without waiting for its mate to return. 


DEFENSE OF NESTS 


Intruders during nesting can be either intra- or interspecific. A few pairs 
of Pileateds on Sapelo attracted lone, presumably unmated conspecifics. The 
Pileated incubating sometimes simply watched or, if the intruder came to 
the hole, struck out at it before emerging to chase it away. Such encounters 
were silent and unaccompanied by displays. 

Some intruders were more persistent. A foreign female came to one ex- 
cavation at a time when it was unattended and entered. The owning male 
arrived shortly afterward. When he alighted, the intruder drummed, then 
drum-tapped inside. The owning male jabbed into the hole with his bill, then 
forced his way in. The intruder came out with the male pursuing her up 
the trunk, both birds flapping with much display of the white of their un- 
derwings. 


Not all nests had troubles with intruders. Each nest watched was different 
and many nests, located in quiet woodland, were remarkably free from in- 
terference as far as I could tell. The nest of Pair E was of this type—except 
for one circumstance—a pair of Red-tailed Hawks nested in the vicinity. When 
a Red-tailed alighted on the nest pine on 28 March, both Pileateds gave high 
calls, then flew to the pine giving g-waick alarm calls. The next day the male 
Pileated dodged around the trunk giving cuks when a hawk circled over- 
head. He was in his hole six days later when a Red-tailed flew close by. This 
time Male E gave five cuks and rapped within the hole. He then flew out to 
a nearby tree with crest raised and, swaying his body from side to side, gave 
a high call before flying to another tree to drum. The range of vocalizations 
and behavior given in response to the hawk by this pair were in contrast to 
the silence of the encounters with hole-nesting rivals, ranging from gray 
squirrels, to starlings and pilot black snakes, shown by other pairs. 
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Gray squirrels are not easily intimidated by Pileated Woodpeckers. A fe- 
male Pileated was in the vicinity of her nest and young when a squirrel started 
to climb a pine 5 m away. The pine was covered with vines. The Pileated 
flew to it with crest raised, pushed her way through the tangle, and pursued 
the squirrel up the trunk. But this was not for long. The squirrel turned 
and drove the Pileated from one pine limb to another. She faced the squirrel 
each time with crest raised and wings outspread. When her mate arrived he 
attacked, but was driven away. He did not return. His mate was more per- 
sistent and attacked the squirrel three more times, facing it on each one with 
her wings out. 

Birds that peered or tried to peer into the holes of Pileated Woodpeckers 
on Sapelo were Red-bellied Woodpeckers (n = 11), starlings (n = 8), Wood 
Ducks (n = 3), bluebirds (n = 2), and a Great Crested Flycatcher. None of 
the birds showed more than a casual interest. The Red-bellieds predomi- 
nated because they shared five of 12 Pileated nest stubs, but with excavations 
well above those of their larger neighbors. Pileateds reacted to these intrud- 
ers by coming out, chasing them away, then reentering. These tactics were 
not too successful against starlings that kept returning. 

In a few cases Pileateds reacted more strongly. One female was laying on 
27 March, when a pair of Red-bellieds came close. She came out with crest 
raised and wings spread in a threat display. The only other time this display 
was used was by her mate on March 22. He had flown to his nest hole when 
he was attacked by a pair of bluebirds. He dodged around the trunk, holding 
his wings out as he did so. Bluebirds are audacious creatures. It seemed 
strange, nonetheless, that they should have tried to drive a Pileated from its 
nest. 

A dramatic experience, cited by Hoyt (1957), is that of a photographer 
who was filming a pair of Pileateds when a pilot black snake climbed the 
trunk and entered the hole. Photographer Rhein hurried to fetch a ladder. 
By the time he reached the hole the snake had already swallowed three well- 
developed young. Having seen Rhein’s film, I was startled one May 18, to 
discover a black snake at the level of a Pileated’s nest I had been following 
in Maryland. The snake disappeared into a crevice behind and above the 
nest. When its head reappeared in a small hole 10 minutes later, the male 
woodpecker also had its head out. The two heads were about a meter apart. 
I now heard cuks as the female Pileated alighted on a nearby tree, flew to 
the entrance, then entered after her mate flew out. The snake withdrew 
during the changeover. Its head and neck emerged 15 minutes later, the 
female woodpecker remained out of sight. 

I watched the nest for a half hour on the following day. The snake put 
its head out for only a few minutes. On May 23, when the sun was first 
coming out after three days of cold, wet weather, the snake was stretched 
out on a broken limb. The male Pileated had head and neck well out, as if 
trying to see the snake about 13 cm away and around the curvature of the 
stump. Neither appeared excited. The snake moved with great slowness, tak- 
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ing 28 minutes to descend to the ground where it disappeared into the veg- 
etation. 

One can only conjecture why the snake was in the stump for a total of 
five days. It may have been laying eggs or simply resting over a period of 
cold weather. On the other hand it may have been attracted by the buzzing 
sounds of the young Pileateds in their nest. Constant guarding by the parent 
Pileateds may have prevented the snake from coming any closer. Parent Pi- 
leateds can remain away from a nest for an hour or more. There is, thus, 
plenty of time at some nests, for a snake to climb a tree and enter, as noted 
by Rhein and also by Nolan (1959). Nolan came upon a nest in time to see 
the tail of a black snake disappearing into it. The parent woodpeckers pecked 
at it without much effect. Once a large snake gets inside, it would seem that 
there is little a pair of woodpeckers can do about it. Pileateds, like Hairies 
and Downies, prefer to nest in stubs that are free of old holes. Old holes 
may shelter anything from black snakes to gray squirrels and screech-owls 
that could make disturbing neighbors. Better to have a stub of one’s own, 
of which one is the sole occupant. Unfortunately Pileateds are not always 
able to do this. 


CARE AND FEEDING OF YOUNG 


By the time young were about six days of age, as determined in Florida 
for a nest which I opened at 12 days, parents were feeding them by hanging 
down into the nest cavity with their tails protruding from the entrance. The 
tails jiggled vigorously in the process. Young Pileateds climbed to the nest 
entrance after two weeks and from then on parents feed them from the 
outside. Two young had their heads and half of their bodies out of a nest 
hole in Seneca Swamp, when the male arrived. He poked his bill down the 
throat of one, gave eight to 10 vigorous pumping motions, then repeated 
the process on the second one. Both of the young sank from sight after 
being fed. Two days later I noted that the female was making rhythmic mo- 
tions with her throat as she regurgitated, moving her head rapidly back and 
forth over the span of 2—3 cm as she did so. An adult may feed a nestling 
four times in one visit. The food brought to a nest is seldom visible but is 
not necessarily small for that reason. When one male suddently pulled his 
head upward in the midst of poking his bill down the throat of a nestling, 
I glimpsed a large beetle larva hanging from his bill tip. 

Nestlings are usually quiet until an adult approaches. They then begin 
chrr, chrr begging notes as heads and necks stretch up in anticipation. In the 
excitement of actual feeding, they give a shriller qua, qua note just before 
actively seizing the parent’s bill. 

There is no regularity to the timing of feedings. While intervals of about 
40 minutes are frequent, longer ones may occur in the middle of the day 
and shorter ones in the late afternoon when, on several occasions, I saw 
parents feed their young within a few minutes of each other. At two nests 
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on Sapelo the parents made almost exactly the same number of feeding VIS- 
its: 29 for the male and 26 for the female at one nest, and 36 and 39 at the 
other. 

Nest sanitation is attended to by both parents. When young are small and 
still remaining at the bottom, a parent may disappear inside, then emerge 
with a mass of feces. Excreta are carried for a distance before being dropped 
in the air or knocked off against a tree trunk. Sometimes parents excavate 
to produce sawdust used in soaking up droppings. Nest sanitation, in nests 
I followed, continued until within two days of fledging. At one nest the male 
and female shared the task of nest sanitation equally, while in the other the 
male removed 12 and the female 29 of the fecal sacs. With no other species 
of woodpeckers have I seen females doing such a large share of nest clean- 


ing. 
REVIVAL OF COURTSHIP 


After the relative silence of incubation and brooding the Pileateds on Sa- 
pelo became more lively in their greetings. Whereas the chief greetings of 
the period of excavation were tappings and drum-tappings, given by both 
sexes alike, those in the latter part of nesting were lively woicks, voiced almost 
entirely by the females. They gave them not only when coming to change- 
over with their mates, but also when their mates came to them. I heard both 
sexes give woicks at only one changeover. 

There was also an increase in courtship away from the nest. After feeding 
her nestlings on April 14, Female J flew to a drum stub 30 m away. Here 
she rested with head drawn into her “shoulders,” preened, and drummed 
nine times in 15 minutes. After 10 minutes her mate flew to a pine 12 m 
away. Female J flew to him and the two exchanged exuberant woick, woicks. 
The two then remained close to each other (within 40 cm) for 10 minutes. 
Once when she moved up the pine trunk, he did a bill-waving dance. Female 
J drummed on the following morning and again male J flew to her, the two 
exchanging woicks. A feature of these meetings was that Female J took the 
lead. 


Nest LEAVING 


On May 25 parents at a nest by the Potomac River started drumming more 
than they had for some weeks. On May 26 the male drummed a minute just 
after leaving. The two young pushed their heads way out to look in his di- 
rection. On the following day, the male drummed within 10 m of the nest 
and made low g-waicks and cuks when close to it. One of the young gave a 
peculiar, abbreviated high call. May 28 was the last day in the nest. The 
young were unusually restless, pulling their heads in and out, investigating 
the wood around the entrance with their tongues, and looking in all direc- 
tions. Feeding was on a different pattern than on previous days. One adult 
fed the young three times in 10 minutes, giving one poke with its bill, flying 
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to a nearby tree, then returning for one more. The performance looked like 
an effort to get the young to leave. 

Both young were still in the nest at 06:45 the next day, but by late after- 
noon, the nest was empty. I located the fledglings at a distance by their ab- 
breviated high calls. These calls were distinctive and easily recognizable. The 
two answered each other eight to 10 times in 20 minutes. 

Following families of Pileateds after nest leaving is difficult in summer 
months. One August 4 I was able to watch a pair consisting of an adult male 
and a juvenal female. The male worked industriously at the rotted center 
of an aspen while the juvenile rested a short distance away preening in idle 
fashion. After a time the male reached over, the two bills clasped, and rapid 
feeding motions followed for 30 seconds. A similar performance was re- 
peated at another tree. The juvenile flew closely behind wherever her parent 
went and, on one occasion, exchanged low hn, hn notes. Family groups may 
stay together into the fall, the latest date I have seen as many as four Pi- 
leateds together, without signs of conflict, was November 24. 


A HANDRAISED BIRD 


When I set out to procure nestling Pileateds in Florida, my plan was to 
secure their dead pine stub with ropes, then, after cutting it off at the bot- 
tom, to lower it slowly to the ground. The stub had hardly started down 
when it broke in two at the nest. When I examined the cavity I found that 
the walls consisted mostly of bark and rotten wood. A raccoon could easily 
have destroyed it. It surely would have broken in a strong wind, as Truslow 
(1967) witnessed for a similar nest. The two nestlings escaped undamaged. 
I took them to Maryland and the next morning, when my wife and I came 
to feed them, they flattened down and hissed. We only saw the hissing be- 
havior twice again. Once was when our cleaning woman, whom they had 
never seen, looked in on them, and once when we uncovered them too ab- 
ruptly. 

The nestlings took food readily. We kept them in a hollow log that made 
a natural type of nest and within a few days they were clambering up the 
sides. Once fed at the top, the nestlings dropped to the bottom. Here, with 
stomachs full, they dozed off, making contented sounding peeps. When nearly 
half grown the male gave a series of cuks and, some days later, began to 
preen his emerging feathers. 

The male nestling died while I was away for a week. His trouble, I think, 
was a diet of too much dog food. The second nestling, however, a female, 
survived in good shape. She greeted me with cuks whenever I came to the 
aviary and flew to eat from my fingers. Afterward, still perching on my arm, 
she liked to explore the creases and buttons on my jacket. On coming to the 
left side of my chest, she began to pound vigorously. I think that the pul- 
sations of my heart made her think that larvae of some sort must be there 
and she wanted to get them out. 
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By the time “Pilly” was eight weeks old, she played dodgeball every morn- 
ing when I turned on the aviary lights. The Hairies, Downies, and others of 
my woodpeckers played the same game, but Pilly remained the most playful 
of them all, fluttering her wings as she shifted about on the underside of a 
log, as if facing an imaginary enemy, then circling the aviary (a converted 
one-car garage), in a wild looping flight. 

I enjoyed watching these demonstrations of health and exuberance. Pilly 
was one of the most affectionate of our woodpeckers, greeting us with cuks 
as if we were of her own kind. When two months of age she developed a 
strange attachment. This was to a female Yellow-bellied Sapsucker. Pilly 
greeted this cagemate many times a day with bill-waving dances, half-starting 
her wings and giving woicks all more or less at the same time. The sapsucker 
never responded in any way. 

Wanting to be sure that the sapsucker was the source of the Pileated’s 
behavior, I removed it from the aviary for several days. The Pileated became 
subdued immediately. It is said that attachment strengthens with deprivation 
and this seemed to be true of Pilly. When I reintroduced the sapsucker, Pilly 
greeted her with the greatest display of bill-wavings and worcks we had seen. 
There was no doubt of the attachment. Of all the woodpeckers in the aviary, 
Hairy, Downy, and Red-bellied, why should the Pileated have been attracted 
to the female but not to the male sapsucker? I think it was because the fe- 
male sapsucker came closest to looking like a male Pileated in having a red 
crown, white throat, plus black and white bands radiating from the base of 
the bill. It was these that acted as releasers. 

A big event in Pilly’s life was adoption of a roost box in the fall. Before 
this she had spent her nights clinging to wire under the ceiling (Fig. 23). 
The hollow log was there, but she was hesitant. She kept looking in, but she 
had never entered a dark hole before. Then finally she entered, came out 
(Fig. 24) and entered again. The big step had been taken. The box now 
became her place of refuge. She roosted there at night and kept all of the 
other woodpeckers away, including the female sapsucker. 

One of Pilly’s preoccupations was drum-tapping inside her new hole. The 
drum-tapping sounded so much like our old-fashioned sewing machine, in 
the way it started up and died down, that our small son was puzzled how 
the machine got into the aviary. 

Another odd sound was the rattle Pilly made with the horny tip of her 
tongue as she ran it with great in-and-out rapidity over crevices and defects 
in dry wood. The rattle was not unlike that of a rattlesnake. Pilly’s tongue 
was a versatile organ. She was fond of toast and I found that if I placed a 
small piece nearly beyond her reach, about 10 cm beyond the wire, I could 
see how her tongue worked. She would dart it out well beyond her bill and 
flick it around the crumb in drawing it toward her. It is this kind of thing 
that one cannot see in the wild. Yet much of the time we watch Pileateds 
foraging, their tongues are performing wonders deep inside rotten logs and 
stumps. 
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Fic. 23. Female Pileated roosting for night, hanging on wire by one foot (from a 
photograph). 
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Fic. 24. Female Pileated about to enter her roost box (from a photograph). 


I put Pilly in a traveling cage each summer and, along with our other 
woodpeckers, drove her to New Hampshire. Once there, I transferred her 
to a back porch made into an aviary. Pilly almost never gave high calls in 
Maryland, but she gave them in New Hampshire. This was in response to 
wild Pileateds in the woods. The woods held other creatures as well. We were 
awakened one night by piercing screams. I ran to the aviary in time to drive 
away a large raccoon. Then I made the mistake of returning to sleep. We 
were soon awakened by more screams. This time I found Pilly jabbing at 
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the raccoon who was trying to pull her through the wire. Feathers littered 
the floor. Pilly looked like a plucked chicken. She also had one leg dangling. 
I despaired of her life. My wife, however, was more confident. While I held 
Pilly on the kitchen table, Jane taped on a metal splint. 

Pilly was a model patient through several weeks of near helplessness, al- 
lowing us to feed her by hand as if she had reverted to being a nestling. 
For the first week she clung motionless to the side of her cage. By nine days 
she began preening and making slight motions with her leg, as well as giving 
high calls when the wild Pileateds called from the woods. At this time I re- 
turned to Maryland for six weeks. When I next saw Pilly the degree of her 
restoration seemed remarkable. There was nothing to indicate that anything 
had happened to her. The only real loss, to the raccoon, was the death of 
her companion, the female sapsucker. 

One might ask why the Pileated had flown to the wire and attacked the 
raccoon. The aviary was 3 m across and nearly as high. There was ample 
room to keep away. My feeling is that under natural circumstances she would 
have had a secure roost hole. Then, if a raccoon had attacked, she would 
have been in a position to jab at its nose and eyes without its being able to 
reach around and grab her. Pilly’s instinct to attack was, therefore, sound 
enough. It was the artificial situation that led to her downfall. 


CARE OF FEATHERS AND WELL-BEING 


Birds have varied ways of maintaining their plumage. Among those noted 
for Pileateds have been the following: 


PREENING 


Pileated Woodpeckers may preen at any time of day. But some times are 
especially favored. One of the more frequent is within an hour of emerging 
when sun first strikes the top of some tall dead tree. Pileateds like to preen 
in the sun in exposed situations. It is difficult to find one preening on a 
cloudy day. One female I was watching, stopped feeding and began to preen 
immediately when the sun came out on a dark morning. 

If both woodpeckers of a pair are feeding nearby, they may stop to preen 
at the same time, as though one stimulated the other. Preening often ap- 
pears in combination with resting. Pileateds, like other woodpeckers, com- 
bine preening with drumming, a habit encouraged by their liking to preen 
in exposed places that may be good places to drum as well. The leisurely 
way both the drumming and preening are done gives an impression that a 
Pileated is relaxed and has nothing pressing to do. 

Prolonged preening may be stimulated by special occasions. A pair of Pi- 
leateds on Sapelo had a severe encounter with an intruding male, as nar- 
rated earlier. Although the owning female pecked at him, he forced his way 
into the nest and had a scuffle with her inside the hole. She came out in a 
few minutes and flew to a pine not far away. Here she preened steadily for 
about 20 minutes. One might say that this was displacement preening, a 
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reflection of her being upset by the fray. While this may have been so, what 
also seemed likely was that her plumage was in disarray and needed atten- 
tion. I saw much the same thing when a female made repeated attacks on 
a Gray Squirrel. The squirrel was on a pine trunk heavily covered with vines. 
The female had to push through to get at the squirrel, but the squirrel was 
bold and drove her off. After the squirrel had left, the female settled to a 
prolonged stretch of preening. 

Displacement preening is performed when a Pileated is highly disturbed. 
It is recognizably different from regular preening in that it is done in a 
quick, nervous fashion that does not seem to be functional. I saw a male 
Pileated perform in this way after it had been defeated by a rival male. 


BATHING AND BEHAVIOR IN RAIN 


I have never seen Pileated Woodpeckers bathing in the wild nor have I 
encountered any descriptions by others. Slessers (1970), in a general account 
of bathing in birds, thinks that woodpeckers do not bath by wading in water 
and splashing. From watching hand-raised Pileateds, however, I have no doubt 
but that these birds have an instinct for bathing. I set some flat stones in 
the aviary one June, then watered them to wash off the dirt. A Red-bellied 
Woodpecker of about two months of age and a Pileated of six weeks, neither 
of which had been exposed to water before, immediately made splashing 
and bathing motions on the wet stones. They made the same motions when 
I provided a bird bath a little later. Some weeks afterward a two-month-old 
Pileated took a soaking bath on a hot July afternoon. In spite of this pro- 
pensity to bath, even on a wet stone, none of my captives bathed when older, 
even though the bird bath was cleaned and refilled daily. 

Can it be that woodpeckers bathe by exposing themselves to rain as Sles- 
sers suggests? I had long supposed that, given a heavy rain, a woodpecker 
would head for a roost or nest hole. But on Sapelo I had a surprise. It was 
raining moderately when I started watching by the roost hole of a Pileated 
early on the morning of February 8. The male did not come out until 08:40 
which was 20 minutes later than his usual time. He climbed 2 m above the 
hole and rested in the lea of the trunk. It now began to rain exceedingly 
hard. The pine grove where I stood was soon filled with pools of water. It 
was a veritable cloud burst. Yet the Pileated remained motionless against the 
pine with his roost hole only a short distance below. The heavy rain ceased 
after 15 minutes. At the end of 25 minutes the Pileated shook his plumage 
three times and flew away. At no time had he made motions suggestive of 
bathing. Skutch (1969) gives account of the behavior of Golden-naped 
Woodpeckers in the rain in Central America. Sometimes they entered their 
roost holes, while at others they stayed close by, exposed to the downpour. 


SUNNING AND DIRT-BATHING 
Pileated Woodpeckers sun-bathe with wings half spread against a branch, 
body feathers ruffled and head tilted to one side, but I have seen them do 
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so only a few times. A captive Pileated performed in the same way before 
a lamp. 

There are a few descriptions of woodpeckers dust-bathing. Woolfenden 
(1975) watched a Red-bellied dusting in a small patch of sandy dirt used by 
Bobwhite and House Sparrows, and Brackbill (1942) made observations on 
a flicker. Although I have never read of or seen a Pileated dusting, I wit- 
nessed the following performance in South Carolina: 

I heard the cuks of an approaching Pileated Woodpecker on April 12. The 
cuks continued for three minutes as a male Pileated flew to the base of a 
tree and paused to look about. He then moved to a mound of clay-like earth, 
30 cm high, thrown up where a pit had been dug some years previously. 
With body feathers fluffed and wings held slightly out, the Pileated settled 
down like a hen on a nest. He poked his bill into the bank of earth, while 
continually raising his head to look around. Some dirt landed on his back 
as he continued to poke about. The Pileated made no effort to tuck dirt into 
his plumage, as he might have done had he been anting. After three to four 
minutes he flew to a nearby tree with a small bit of dirt falling from his 
feathers. 

I examined the mound and found it damp except for a thin outer crust. 
Little sun penetrated through the woods, making it unlikely that the mound 
could have ever become dry enough to be dusty. The place where the Pi- 
leated had settled, hollowed to a depth of about 8 cm, looked as though it 
had been used many times before. There were no signs of ants or other 
insects. 

It rained hard on the following day. On the day after, at 09:40 and again 
at 16:32 (almost exactly the time of its afternoon visit on April 12) I heard 
cuks and saw the male come to the dirt pile again. On each occasion he 
jabbed the earth four to five times, then flew off. The earth was still soaking 
wet, and I presumed that he no longer found it suitable. 

Why should the Pileated have shown so much interest in bathing in dirt? 
My feeling is that body and feather parasites of woodpeckers, as is true for 
other birds (Foster, 1969), have breeding cycles that synchronize with those 
of their hosts. A possible indication of this is the increased amount of preen- 
ing and scratching done by woodpeckers in the breeding season. It is con- 
ceivable that dirt-bathing is also related to an increased activity of parasites. 
Contact with dirt could act both to alleviate irritation and, if parasites were 
on the move, remove at least some of them. What seems unusual is that 
whereas most birds use dry dust on the ground in sunny places, this Pileated 
used a scoop of damp earth in shady woods by a swamp. 


COMPARISONS WITH LINEATED WOODPECKERS 


Lineated Woodpeckers are so much like Pileateds in courtship and breed- 
ing that a study of one contributes to an understanding of the other. One 
is thrown off at first by the differing vocalizations. The alarm call of the 
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Lineated is a put-airr and the high call a series of 8—20 wics diminishing at 
the end. Otherwise the drummings, tappings, and displays of the two species 
are identical. Eight of the pairs I studied were at Tikal in Guatemala and 
one in Panama. A tenth pair was studied in Trinidad by Patricia O’Brien. 

Sharing of the work in excavation.—The longest times any of the birds were 
watched excavating were 16 days for one pair and 18 days for another. As 
both were discovered when already excavating, the actual times must have 
been longer. Male Lineateds, like male Pileateds, excavated almost exactly 
twice as much as their mates. The females worked just as hard when they 
did work. Male A worked an average of 42 minutes in each of his sessions 
(n = 14) and his mate 55 minutes in hers (n = 6). Comparable figures for 
another pair were 48 and 44 minutes. Excavations in Guatemala were left 
unattended for periods of 10—60 minutes, the female being the more apt to 
leave without being relieved. Once holes approached completion, the males 
spent the night in them. 

Changeovers.—Courtship was best seen at times of changeovers. The part- 
ner excavating, when ready to be relieved, might give a high call from the 
entrance and be answered in the distance, either with a high call or a burst 
of drumming. By the time the other Lineated arrived, the occupying bird 
was down inside tapping. On two occasions an arriving female drum-tapped. 
Low vocalizations may have been exchanged more often than we heard them, 
which was only twice. 

Dominance at the excavation.—On February 2, a female flew to an empty 
excavation, then drum-tapped as her mate alighted beside her. He pecked 
at her and she left, leaving him to enter. Another indication of male pos- 
sessiveness was that in seven of 30 changeovers, or attempted ones, the male 
refused to leave when his mate came. I saw the reverse situation only twice. 
Each of these times was in the egg laying period when females of a number 
of woodpeckers became dominant temporarily. As with the Pileated, at or 
close to the period of egg laying is the only time that I have seen one mem- 
ber of a pair enter the nest on top of the other. This happened four in- 
stances with one pair of Lineateds between February 11 and 15. 

Copulatory behavior.—Females initiated copulations by moving out on a limb 
as the male came out to her. She then assumed an invitation pose, with body 
compressed crosswise on the limb. 

Failure of a nest hole.-—One pair of Lineateds excavated a hole 8 m up in 
a dead tree of very hard wood, but at the level of the fruiting body of a 
fungus. Fungi that soften wood are needed by almost all species of wood- 
peckers at sites of excavations. The work of the Lineateds progressed from 
7 to 23 January. Toward the end of the month the woodpeckers had to work 
hard to produce even a modicum of sawdust. They seemed to have reached 
the limit of fungal decay. The cavity was large enough for a Lineated to 
enter but still not large enough for nesting. The first I knew of this was 
when the female began drumming on a dead branch at 06:15 on January 
24 and continued for 70 minutes. In this time she delivered 108 bursts at 
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intervals of about 50 seconds. Her mate did not come to her or to the ex- 
cavauon. I heard the two drumming on succeeding days as they searched 
for a new location. 

Scaling of behavior.—Five of the nine pairs of Lineateds I studied were 
relatively quiet and did little drumming while excavating. Two pairs, in con- 
trast, that were having difficulties finding a stub, did much drumming and 
calling. Their disturbed behavior affected their neighbors. Pair C, for ex- 
ample, had a successful excavation but drummed daily in response to the 
drumming of Pair H who were having difficulties and frequently crossed 
the territorial border between the pairs. I have noted this heightening of 
activity under conditions of crowding, or failure of habitat, with other wood- 
peckers. 

Defense of nest holes—Lineated Woodpeckers face an array of hole-nesting 
compeuttors. Those such as aragaris, parrots, and tityras that showed only a 
casual interest were chased away without displays. When a Brown Jay alighted 
4 m above one Lineated hole, the female, who had been excavating, came 
out raising and lowering her crest as she rapped on the tree trunk. She then 
flew to within 30 cm of the jay, holding her wings out in a threat display 
and drawing her head back to rap especially hard. The jay paused, then 
flew. Why this non-hole-nesting species should have received so much at- 
tention, I did not know. 

The Trinidad pair of Lineateds once left their hole unguarded for 50 
minutes. When the female returned she found it occupied by a Ferruginous 
Pygmy Owl. She clung to the rim of the hole, giving hard raps in between 
raising her crest and flashing her wings. The male Lineated did the same 
when he arrived to take her place. 

A second owl now appeared and struck the male. He fluttered to the ground, 
but recovered. The first owl remained in the hole until the Lineateds left. 
When the female Lineated returned, she entered immediately, but none too 
soon. The owl flew to the rim but she was able to drive it away. Her mate 
did not return and she spent the night in the hole, an unusual thing for a 
female woodpecker to do. The nest was later abandoned. 


METHODS OF COMMUNICATION 


DRUMMING AND TAPPING 


Drumming.—Pileated Woodpeckers drum in bursts which last for about 
three seconds and fall off toward the end. Bursts are commonly delivered 
at intervals of 40 to 60 seconds, four to seven times in a row. Pileateds 
drummed every month of the year in Maryland, but their drumming, in the 
late fall, was often no more than a single burst given as a male happened 
to pass a drum tree. Females drum less than males. 

Tapping and drum-tapping.—Pileateds tap at a regular, countable rate in 
changeovers at a nest excavation and less often in actual nesting. They also 
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drum-tap. Drum-tapping is a rapid roll that lasts for about a second, deliv- 
ered, like the tapping, of which it is a modification, outside or inside a nest 
cavity and usually close to the entrance. The head of the Pileated vibrates 
when drum-tapping. 

Rapping.—Pileateds strike a sharp rap with their bills against any surface 
they happen to be on when nervous or excited. They frequently rap when 
approaching a roost hole in the presence of an observer. Rapping is a dis- 
placement activity. At times, however, when used along with threat displays 
in conflicts, it appears to be a redirected attack. 


DISPLAYS 


Threat.—A Pileated when facing an adversary, whether a conspecific or 
an intruder of some other hole-nesting species, may extend its wings side- 
ways. The display is used in both offense and defense. Its effect is to make 
a Pileated look larger than normal and, when facing an adversary, to display 
the white underwings that contrast so strikingly against the otherwise dark 
plumage. Threat displays are often accompanied by rapping. 

Bill-waving.—In this display, as seen from the rear when a Pileated is clinging 
to an upright trunk, the head and bill are waved back and forth in an arc 
of 45 degrees. The whole body jerks about, the tail swinging to the same 
side as the head and bill. When seen with the woodpecker on a horizontal 
perch, the head and bill are held elevated and well back (Fig. 22). Bill-waving 
is common among woodpeckers. A source of confusion is that whereas it is 
used only in conflicts among Hairies and Downies, it is used most often in 
courtship and less so in conflicts among Pileateds. In whatever situation, it 
calls attention to the performer. When used in courtship it is usually accom- 
panied by pairbonding woick or other intimate vocalizations. 

Raising of crest.—Pileateds raise the long red feathers of their crests when 
excited for any reason. 


VOCALIZATIONS 


Cuks.—These are the most frequent vocalizations of Pileated Woodpeck- 
ers. They can be given in rapid succession over a number of minutes, mak- 
ing the woods resound with their clamor. They are usually, however, given 
in a slower, more irregular manner. Variations make it possible for a single 
bird to sound like a pair of woodpeckers or even a domestic fowl. Cuks ap- 
pear to have a number of functions. Among them are registering excitement 
from any cause, as well as location and the pairbond. 

High call.—This vocalization has a regular pattern of 6 to 8 high pitched 
cuks with a terminal one of lower pitch. It is given singly, the bill being open 
and the whole body shaking. High calls are a long distance way of com- 
municating. A high call of one partner may be answered by a high call from 
its mate in the breeding season, or by a single burst of drumming. 

Woick, woick.—These are intimate, pair-bonding notes given more by fe- 
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males than males. They are used mostly in breeding season, but I have heard 
them in September. Woicks frequently accompany bill-waving and are fairly 
loud. . 

G-waick, g-waick.—I have heard these loud, shrill vocalizations only in as- 
sociation with conflicts. | 

Hn, hn.—These low, grunting noises are intimate notes made mostly in 
the breeding season. I am not sure whether these notes are exchanged for 
it is difficult to determine which bird is making them when two Pileateds 
are together. The note is identical with begging calls of well-developed young. 
Hn, hns are sometimes drawn out into a hn-waan suggestive of a Gray Squir- 
rel. Low notes can be varied, ranging from hn, hns to wois and woicks. 
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I studied all aspects of Red-headed Woodpeckers in Creek Wood, Seneca, 
Maryland and their breeding behavior in Florida and South Carolina. Their 
colors, vocalizations, and pugnacity make Red-headeds, at times, the most 
striking of eastern woodpeckers. 


STORING ACORNS 


The 12 Red-headeds I studied came to Creek Wood (area 1.25 ha) in 
September and remained, living on acorns, until the following May. The 
woods ran 200 m up from a dirt road, along a small creek. They were sur- 
rounded by fields and, with terrain sloping toward the creek, I could look 
in at the trees at mid-tree level. Still further favoring observations was that, 
thanks to a pasturage of cattle, the place was open. 

The main trees were pin oaks, ash, and black locusts. I made additional 
observations in bottomlands along the Potomac, but there tangled woods and 
a flat terrain made recognition of territories virtually impossible. 
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HARVESTING 


The Red-headeds started collecting acorns in the first part of September 
and continued to do so through the first week of November. They were 
energetic in flying to pin oaks, clinging upside down to work an acorn loose, 
then swooping back to some broken stub to hammer it. Storage in this initial 
phase consisted of pushing acorns, or pieces of them, into cracks and crev- 
ices. Furrows in bark, splintered stubs, dead limbs, and places where vines 
grew closely against bark, were all used. Competition for the acorns was keen. 
Common Crows, Blue Jays, and Red-bellied Woodpeckers were also working 
on the pin oaks. The hastiness of initial storage may have been an effort to 
gather acorns while the supply lasted. After those on the oaks were ex- 
hausted, the Red-headeds went to the ground to gather those that had fallen. 


RE-STORAGE 


By the time the leaves had fallen and trees were bare, the Red-headeds 
were taking acorns from one crevice to another on the same or in another 
tree. An impression was that they were distributing their stores as widely as 
possible. This might serve to lessen the amount a competitor could have 
stolen at any one time. Whole acorns were often split prior to re-storage. 
This gave opportunity, I thought, to remove acorn-destroying larvae. A high 
proportion of acorns seemed to be infested. An additional stratagem, in pro- 
tection of stores, was to hammer acorns into crevices so tghtly that they were 
hard to dislodge. A Blue Jay I watched trying to extract one had a difficult 
time. The only reason it was not attacked and driven off was that two other 
Jays were distracting the owning Red-headed at the time. 


SEALED WINTER STORES 


It became apparent as weekends went by that the Red-headeds, in addi- 
tion to wide dispersal, firm wedging, and constant guarding, had a still fur- 
ther method of protecting their stores. But I did not discover it all at once. 
I first noticed something unusual on November 18 when one Red-headed 
flew back and forth from a rotted stump. Each trip it loosened a sliver 3—4 
cm long. Then, arranging it to point forward in its bill, the Red-headed flew 
to hammer the sliver into a crevice. Although I noticed a few individuals 
carrying slivers in succeeding weeks, it was not until December 16 that I 
again noticed numbers doing so. Why should so many be suddenly engaged 
in the same activity? The answer came when one Red-headed tried to handle 
an especially long sliver. The two ends hung limply. They were soaking wet 
for, as in November, there had been a heavy rain the night before. I worked 
a sliver loose for myself and found that it could be easily molded into a 
crevice. 

Seeking more direct information, I brought my 10-year-old son, Mike, 
plus a ladder and a saw, on the following weekend. It was soon apparent 
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that acorns, stored in cavities from near the ground to high up in trees, had 
been sealed in with bits of wood that became hard on drying. Mike and | 
sawed off smaller trunks for closer looks. Figure 25 shows a cross section. 
A Red-headed had drilled a round hole into a cylinder-like cavity within the 
heart wood. The cavity, when filled with acorns, was then hidden from view 
by sealing the entrance. The acorns in such a cavity could not be removed 
by the way they went in. It became evident as winter progressed that the 
Red-headeds had to chisel away wood to remove stores dropped into deep 
cavities. 

Two more drawings (Fig. 26) show a knob sawed from a hackberry tree. 
The small hole was readily seen because it was plugged with pale splinters. 
Inside were fragments of a wasp, a cricket, a carabid beetle and two species 
of moth. I have since found similar caches in Florida. The only previous 
report of sealing of stores known to me is that of Hay (1887). 


INDIVIDUAL WINTER TERRITORIES 


AGGRESSIVE BEHAVIOR 


Red-headed Woodpeckers are agile flyers and those in Creek Wood were 
swift in attacking territorial intruders. In pauses, or after an intruder had 


Fic. 25. Cross section of a dead stub. The natural cavity, used for storing acorns, 
was reached by a round hole drilled at one side. The entrance was sealed later with 
splintered wood. 
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Fic. 26. Reverse (A) and front (B) views of an elevation sawed from the bole of 
a small tree. A Red-headed Woodpecker filled the natural cavity with insects, then 
sealed the round entrance shown in B with splintered wood. 


left, the Red-headeds did much bowing and calling of rattle-like guirrs. When 
especially excited, as by the trespass of another Red-headed, they spread 
wings and tails, and their calls became high-pitched. The Red-headeds rarely 
fought with each other. But when they did, I wondered if all of the Red- 
headeds of Creek Wood did not join in with excited quirrs. On December 
16 a flash of black and white was all I saw as a Red-headed suddenly flew 
the length of the wood, crossing over the territories of three other Red- 
headeds. Each of these attacked in turn as the intruder passed through its 
domain. 

The Red-headeds attacked and drove away all of the other woodpeckers 
at one time or another. The Pileated, Hairy, and flicker, however, hardly 
counted, for they seldom came to the wood. This left the Downy and Red- 
bellied as the most attacked. Although I had difficulty perceiving that Down- 
ies ate acorns, which they do, they nonetheless moved up and down over 
trunks where acorns were stored. The Red-bellieds were the most clearly 
competitive. They gathered and stored acorns. The Red-headeds went out 
of their way to drive them away, more so than any other bird. On January 
5 I saw a Red-headed pursue a Red-bellied that had stolen an acorn, way 
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out over the fields. Leaving a territory in this way was unusual. 

Sapsuckers were exceptional in being tolerated. They could hardly be 
classified as competitors, for they did not eat acorns, and they drilled holes 
from which the Red-headeds took sap. One Red-headed frequently rested 
within less than a meter of a sapsucker that kept drilling a pin oak within 
its territory, 

Among other birds commonly attacked were Blue Jays, Tufted Titmice, 
which stole acorns, and starlings. Each Red-headed had one main roost hole 
and a few alternates. Competition for these began when starlings arrived in 
January, the males flapping their wings and giving their scratchy songs. But 
the starlings persisted. Yet, in spite of some severe physical combats, I never 
saw a starling actually take over a hole. If one did get inside, the owning 
Red-headed was quick to go in after it. 


LOCATING BOUNDARIES 


I needed to be able to recognize individual Red-headeds if I was to learn 
the boundaries of their territories. Otherwise how could I be sure that the 
same Red-headed was holding to the same area on successive weekends? 
With time I found that most of the woodpeckers had markers. Three, for 
example, were immatures with black bars on their white primaries. The pat- 
terns of these bars differed in all three. One of the immatures, furthermore, 
had a red head and black back, whereas the other two were dull and brown- 
ish. 

The nine remaining woodpeckers had adult plumage, but each had special 
traits. Red-headed-5 bowed incessantly and Red-headed-2 swung in and out 
of its roost hole many times before entering. Of more general value was that 
each Red-headed had certain resting places to which it returned repeatedly. 
Each individual flew only short distances in its daily affairs and, by noting 
the extremes of such flights, I learned much about boundaries. Dividing 
lines were sharp. Red-headed-9 sometimes flew straight along its northern 
boundary without disturbing its neighbor, Red-headed-3, who might be only 
a short distance on the other side. 

One of the better ways of delineating boundaries was through observing 
conflicts between the Red-headed Woodpeckers and titmice. I was standing 
on the boundary between Red-headed-3 and Red-headed-9 on December 16 
when the latter flew to within 7 m of me, in driving titmice from its territory. 
The titmice now excited Red-headed-3 and that attacked in its turn. When 
the titmice continuing through the wood, crossed into Red-headed-2’s ter- 
ritory, they were attacked for a third time. I was thus able to watch three 
Red-headed Woodpeckers carrying attacks up to, but not beyond, their re- 
spective boundaries. 

A fall of snow in January gave me a chance to tramp out what I knew of 
the boundaries, converting the wood into a giant map. With the Red-head- 
eds flying back and forth in the gamut of their activities, against a back- 
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ground of bare trees and white snow, conditions were ideal and I was able 
to map out new sectors. As shown in Figure 27, most of the Red-headeds 
occupied relatively small territories. Larger ones may not have been desir- 
able, for they would have been harder to defend. Another consideration was 
that the territories had vertical as well as horizontal dimensions. An abun- 
dance of dead locust trees with hollow centers for storage may have been of 
more importance than mere area. The locusts also provided roost holes. From 
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Fic. 27. Map of Creek Wood showing territories of 12 Red-headed Woodpeckers 
(RH = Red-headed Woodpecker; IMM = immature bird). 
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these points of view, it was of interest that nearly all of the adult Red-head- 
eds were bunched in small territories east of the creek where the locusts were 
located. The remaining five woodpeckers, of which three were immature, 
occupied less favorable areas to the west. 


COMPARISONS WITH OTHER ANIMALS 


The territories in Creek Wood were small and based on storage. I have 
not read of any similar type of small, well-defended territory among birds, 
but I have encountered the same phenomenon among two species of mam- 
mals. In one case red squirrels harvested pine cones (Pinus strobus) in a pine 
wood clear of undergrowth. Each squirrel, as watched in early September, 
had a definite territory. One individual often ran around its boundary, pos- 
sibly to mark it. It carried cones to caches in the center and warned off other 
squirrels with a loud, sputtery song. In conflicts with neighbors, it was ap- 
parent that owning squirrels had a psychological advantage up to their 
boundaries. In another case pikas, living in a rock slide in Montana, har- 
vested sprigs of vegetation which they built into piles in and under rocks. 
Each pika ran around its boundaries, marking them by wiping its cheeks. 
Each also advertised ownership with a loud caack, usually uttered from a 
lookout. 

The Red-headed Woodpeckers, red squirrels, and pikas had strategies in 
common. All had small, readily defensible territories, surrounded by those 
of others of their own kind and all had warning calls. The pikas differed 
from the others in storing what could be had in any year. The Red-headed 
Woodpeckers and the red squirrels, in contrast, were taking advantage of 
bumper crops, ones likely to be locally absent in a succeeding year. A single 
Red-headed wintered in Creek Wood in 1958-59. In a near absence of acorns 
it took long flights to a field to gather kernels-of corn. Red-headeds thus 
appear to be mobile opportunists, migrating to wherever mast can be found, 
as has also been described by MacRoberts (1975) and Moskovits (1978). 


FEEDING ON SAP 


The Red-headed Woodpeckers of Creek Wood took sap from sapsucker 
holes throughout the winter. It took me some months, however, to discover 
that they also had their own way of wounding trees. I watched a Red-headed 
fly to a river birch on December 15 and remain in one place, pecking lightly, 
and resting intermittently. All I could see was a small patch of indentations. 
On the following morning the woodpecker worked on another birch and, 
on December 29, it was again pecking and eating pieces of bark at its original 
spot. Three other Red-headeds observed in December fed on pin oaks in a 
similar manner. One flew to an oak on December 22 to nibble bark from 
an area where feeding had only just begun. The woodpecker was consuming 
something, for I could not see any bark drifting away. It was feeding at the 
same place three weeks later but had shifted to a new spot by March. Here 
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sunlight made the exposed area, which had a U-shape, look bright yellow. 
The arms of the U, pecked and nibbled over repeatedly, grew to be 15 to 
18 cm long by April. Bark-eating was then at its height. It continued unul 
the woodpeckers departed, for on May 4, I had an excellent view of the last 
of them feeding at an indented area. 


Woodpeckers can obtain sap in several ways. One is to drill holes in the 
manner of sapsuckers; the other is by wounding an area and consuming 
inner bark into which sap has permeated and probably become concentrated 
by the action of wind and sun. Sapsuckers actually use both methods. Beal 
(1911: 30) writing of Yellow-bellied Sapsuckers, stated that “cambium, or the 
inner bark of trees, was eaten every month, but most in winter and spring. 
The greatest consumption is in April.” The Great Spotted Woodpecker also 
eats bark. According to Pynnénen (1939), one in Finland visited a single spot 
on a birch eight times for this purpose, but the habit did not become regular 
until March. 

Acorn Woodpeckers make holes more or less like those of sapsuckers but, 
as described by Beal (1911) and by MacRoberts and MacRoberts (1976), they 
take only sap and not bast or inner bark. 


SEXUAL SIMILARITY IN PLUMAGE 


As discussed by Short (1982) the sexes are alike, or nearly so, in only six 
species of true woodpeckers. In none of them are they more completely 
monomorphic than among Red-headeds, a challenging problem that has re- 
ceived little attention. I think that it relates to fall territories. Concentrating 
where acorns are abundant, the woodpeckers are forced, as in Creek Wood, 
to over-winter within limited areas. Under these conditions the monomor- 
phism, I feel, enables females to hold their own. If males dominated, the 
females would be crowded into the less favorable areas. This in turn might 
mean poorer winter survival. If, however, females were selected to resemble 
males in plumage and hence have the same display colors, they would have 
a more equal chance in border contests. A parallel is the British Robin (Lack, 
1943). These birds form small, individual, fall territories and the sexes are 
alike in plumage as well as in song. 

Lewis’ Woodpeckers (Bock, 1970) resemble Red-headeds in being irreg- 
ularly migratory in relation to fall territories and in being sexually mono- 
morphic. Acorn Woodpeckers which also store acorns are, in contrast, sex- 
ually dimorphic. Living in social groups, however, and being largely resident 
on the same territories the year around (MacRoberts, 1970), they are not 
exposed to the same selection pressures. 

Among sapsuckers, the eastern Yellow-bellied is dimorphic and highly mi- 
gratory, whereas the western Red-breasted is monomorphic and essentially 
non-migratory. Are there any parallels to the situation encountered with Red- 
headed Woodpeckers? In absence of information as to whether Red-breast- 
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eds maintain individual fall and winter territories, I find it difficult to draw 
conclusions. It seems likely that monomorphism can arise from more than 
one kind of selection and that what I have described for an acorn-storing 
species may not apply to other woodpeckers with other habits. 


EARLY BREEDING BEHAVIOR 


SPRING AND DEPARTURE 


The Red-headed Woodpeckers of Creek Wood showed few signs of breed- 
ing until spring was well advanced. Whereas Red-bellied Woodpeckers were 
drumming, calling, and forming pairs by the end of January, March 24 was 
the first day I heard a Red-headed drumming. The drumming came in bursts 
of a second’s duration that was repeated two to three times. Some of the 
Red-headeds, presumably the females, never drummed, while others did with 
increasing frequency. On April 20 I heard a new note, a sharp queearr. The 
calling of queearrs and the drumming now became common. At the same 
time I noticed that one woodpecker might fly into a neighbor’s territory and 
be tolerated. 

With these developments I began to wonder whether some of the Red- 
headeds might not stay to nest. Yet in spite of their new activities, the Red- 
headeds were still spending most of their time within their territories and, 
even at the end of April, continuing to feed on acorns. Their departure 
came sooner than I expected. On May 3 I could find only three Red-headeds 
and on May 5 only one. The woodpeckers had gone elsewhere to breed. 

Although I saw some breeding behavior in Florida, it was not until my 
wife and I visited the Groton Plantation, in Luray, South Carolina that I had 
a chance to follow it at length. 


IDENTIFICATION OF SEXES 


I felt, initially, that it was going to be difficult to study the breeding be- 
havior of Red-headeds. With the sexes looking alike, how could I tell them 
apart? The problem turned out to be simpler than I had anticipated. I had 
been studying the related, dimorphic Red-bellied Woodpecker for years and 
it did not take long to discover that the early breeding behavior of these two 
species, which takes place close to a nest stub, is practically identical. It was 
not difficult to distinguish the sexes of Red-headeds by their behavior. One 
pair gave me a check. This was the only one among 33 pairs, five in Florida 
and 28 in South Carolina, in which the female was breeding in juvenal plum- 
age. Once I had identified her sex at times of copulation, I had a pair in 
which the sexes could be identified physically. While this pair was not es- 
sential to present studies, it did substantiate that behavioral clues were work- 
able. 
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MUTUAL TAPPING 


I started in Florida by watching the roost hole of a male Red-headed at 
dawn on May 1. The male put his head out at 05:20. He stayed within the 
entrance for the next 10 minutes, calling queearks almost every 2—4 seconds. 
His mate flew by my head at 05:30. He stopped calling as soon as he saw 
her coming, dropped from sight, and was tapping inside by the time she 
arrived. The two now tapped together. I witnessed this dawn ceremony on 
three successive mornings. But it was evident that her enthusiasm was less 
than his. After a brief tapping, she ascended the stub to preen, leaving him 
to continue tapping alone. I noticed that the pair might return every 15-30 
minutes, following the male’s calling queeark. He wanted his mate to accept 
his roost hole as a nesting site. But the hole was weathered and somewhat 
decayed. I was not surprised, therefore, to find the male, one morning, start- 
ing a fresh excavation. Yet when he and his mate flew from a distance, she 
did not join him in tapping. The new site was also, it seemed, unacceptable. 
By afternoon the male was working on yet another excavation. He was here 
on the following morning when he paused to call queearks. She responded 
right away and, as she alighted, the two joined in prolonged tapping. Her 
interest in the stub was now apparent. She replaced him at the site, showing 
her approval by excavating for a while before flying away. 

The attentiveness with which a male may await the arrival of his mate was 
illustrated, amusingly, by another male. When he was out of sight within his 
cavity, a mockingbird alighted close by. The male, thinking his mate had 
come, started tapping immediately. This was the only time that I noted tap- 
ping triggered by anything other than the arrival of a mate, the sight of one 
approaching, or, with advance of the breeding season, the sight of one rest- 
ing not far away. 


EXCAVATION 


Red-headeds often use old holes and, in consequence, excavating was not 
a prominent activity among the 28 pairs in South Carolina. It was only among 
eight pairs that were starting new excavations that the differing behaviors 
of males and females were observed. The males did most of the excavating. 
Females excavated at three of the holes, but at two in no more than token 
fashion, It may have been enough to judge whether the sites were workable. 
Males of all pairs mixed the calling of queearks with their excavating, some 
more than others. When their mates came, the males tapped, then flew away. 
This left the stub to the female. She usually paid little attention to the hole. 
Dropping lower, she worked upward, pecking here and there and inspecting 
any and all cavities. I have observed similar behavior with other woodpeck- 
ers. It stems, I think, from females being more critical than their mates of 
the entire situation in a stub or tree, rather than just the spot selected for 
a hole. 

The members of one pair tried many locations in one pine over several 
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weeks. None seemed decayed enough to be workable. In this extremity the 
female excavated almost as much as her mate. At times she even excavated 
at one site while he worked on another. The pair seemed desperate. 

Once an excavation was underway, females seldom joined their mates in 
tapping. They now indicated acceptance by resting near the male as he worked. 
One female flew to her mate four times in 40 minutes to rest and preen. 
Males, in contrast, seldom took time out. It was only when a hole was com- 
pleted and copulating had begun, that they also became relatively silent and 
leisurely. One male flew to his hole silently on 26 April to rest for eight 
minutes, giving occasional low taps. His mate, meanwhile, rested motionless 
on a pine 30 m away. Their quiet behavior was expressive of a near readiness 
for nesting. But with conflicts of frequent occurrence on the crowded plan- 
tation, no pair had peace for long. 


AGONISTIC BEHAVIOR 


Conflicts of Red-headed Woodpeckers were an almost constant distraction 
at the plantation. Most centered on efforts of invading pairs, or individuals, 
to win stubs in territories of pairs already established. In mid-April of one 
year, | located six pairs in an area of five hectares. By the end of the month, 
13 pairs had stubs in the same area. Many of the new pairs were now spend- 
ing much of their time trying to drive still other Red-headeds away. Com- 
petition was intense and intruders persistent. A feature of the fighting was 
the way members of pairs, giving screes, acted together. Their pursuits com- 
monly looped about, only to circle back. On reaching their stub, Red-head- 
eds often alighted close to one another, sometimes attempting copulation in 
the excitement. 

Males did most of the chasing in prolonged conflicts, while their mates 
remained near the nest. But sometimes the reverse took place. One male 
was excavating on April 25 when his mate flew the length of a pine grove 
in silent pursuit of an intruder. From this and other experiences it seemed 
that the screes, or combat notes, were given mostly when Red-headeds flew 
as a pair. In spite of the number of conflicts (I took notes on 123), physical 
clashes were rare. 

The drumming of males and their calling of queearks made conflicts on 
the plantation noisy as well as colorful affairs. One male alighted on a bro- 
ken branch of his nest stub after chasing intruders. He now drummed for 
10 minutes. As noted for other males, he drummed furiously at first, pound- 
ing a spike with great vigor. His drumming and calling may, in part, have 
been a way of working off surplus emotion. But more importantly, it seemed 
to be an assertion of dominance, a warning to intruders to stay away. His 
mate, on returning, had drummed only a few low bursts. The dominant role 
was his. Yet either of a pair might suddenly assume an agonistic pose (Fig. 
28) on seeing a rival, even at a distance. 

Established pairs did not waste time fighting with each other. Pairs C and 
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Fic. 28. Red-headed Woodpecker in agonistic pose. 


K, that had nest stubs 68 m apart, with pines forming a boundary in be- 
tween, never paid any attention to each other while I was watching. While 
such breeding territories seemed small in some directions, the Red-headeds 
had wide open spaces in others in which to forage. 


The Red-headeds I watched in Florida, in contrast to those in South Car- 
olina, were isolated as single pairs, scattered over the scrub. Under these 
conditions, courtship and breeding proceeded peacefully. The contrast of 
conditions between Florida and South Carolina is what Wilson (1975: 20) 
has called a scaling of behavior, “At low . . . densities, all aggressive be- 
havior is suspended. At moderate densities, it takes a mild form such as 
intermittent territorial defense. At high densities, territorial defense is sharp, 
while, if densities are too great, there may be a break down into social pa- 
thology.” I wondered at times, on the Carolina plantation, whether the ac- 
tivities of the Red-headeds did not border on social pathology when some 
pairs fought for hours without getting on with their nesting, 


COPULATORY BEHAVIOR 


Copulatory behavior, like courtship, is closely associated with nest stubs. 
Of 125 instances noted, 109 were on a branch within one to two meters of 
a hole. The behavior began soon after pair formation and developed from 
token performances to ones with increasing physical contact. At an early 
stage, males and females assumed sexual poses with bodies in line and point- 
ing in one direction (Fig. 29), then reversing to the opposite direction in an 
almost military fashion. This behavior was usually seen after tapping by a 
hole or flying to one suddenly. The positionings appeared strained, as though 
the two had aversions to physical contact. As a breeding season progressed 
and the aversion lessened, the female hopped or fluttered on the back of 
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FiG. 29. Male and female Red-headed Woodpeckers in sexual pose. Female usu- 
ally occupies the inner position. 


the male in reverse mounting. He them moved to mount her, the behavior 
of the two being almost identical. Full copulations, with the male falling to 
the left in establishing contact, lasted seven seconds. Occasional perfor- 
mances were aborted when the female, possibly not ready, fell away. Al- 
though I did not see the type of copulation noted by Southern (1960), in 
which the male’s final position is on his back, with his body at right angle 
to hers, I did see it a number of times with a pair of Red-bellied Wood- 
peckers. 


Nest SITE DIFFERENCES BETWEEN RED-HEADED 
AND RED-BELLIED WOODPECKERS 


Red-headed and Red-bellied Woodpeckers were both plentiful on the 
Groton Plantation and I wondered, since the two are of the same body size, 
whether they might not compete for nest sites. But in this I was mistaken. 
Each species had its own search image and there was little or no overlap. 
The Red-bellieds appropriated holes of Red-cockaded Woodpeckers (n = 6) 
carved in living pines or excavated ones of their own (n = 8) in pines that 
had recently died. Red-headeds, in contrast, occupied or excavated holes in 
well-weathered pines (n = 10) or pine stubs (n = 13) that had long since 
lost their bark and stood more or less in the open. One pine was exceptional 
in attracting both species. It was easily shared, for the pair of Red-headeds 
went to the upper part that had been dead for some years and the Red- 
bellieds to the lower half, that had died more recently. 

Trees chosen by the two species differed in another aspect. Those of the 
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Red-headeds, being more ancient, were apt to have collected an assortment 
of old holes and cavities. These harbored neighbors ranging from starlings 
and flickers to flying squirrels. One might think that the Red-headeds, being 
later in starting, might have been forced to put up with less desirable lo- 
cations. But I was not sure. Red-headed Woodpeckers, like Eastern King- 
birds, due to their superior aggressiveness, can nest in sites that might be 
hazardous for other birds. Their colors are warning colors. They also re- 
semble Kingbirds in being birds of the open. Both species go after large 
flying insects and from this point of view, a stub in the open and free of 
branches could be an asset. 

Parameters serving to lessen nest site competition between Red-headed 
and Red-bellied Woodpeckers have also been described by Reller (1972) for 
Illinois and by Jackson (1976) for Kansas. The phenomenon thus appears 
to be widespread. 


METHODS OF COMMUNICATION 


VOCALIZATIONS 


Breeding call.—A squeal-like queer or quee-ark. Breeding calls may be re- 
peated many times when a male is seeking to attract a mate to an excavation. 
It can have territorial functions when given in conflicts with intruders and 
be an indication of general as well as sexual excitement. Females give queers 
but less frequently and with less force. 

Attack.—Males and females often give screes when both are chasing an- 
other Red-headed. The scree represents a pitch of excitement and reminds 
one of terns fishing, particularly when Red-headeds are flying. 

Chrr, chrr.—A harsh, but low intimate note made when members of a pair 
fly toward or meet at a nest stub, often as preliminary to some form of 
copulatory behavior. Very similar to the grr, grr of Red-bellieds. In both 
species the notes resemble the begging of well-advanced nestlings. The chrrs, 
like the breeding call and attack notes, are only heard in the breeding sea- 
son. 

Rattle-like quirr.—This vocalization was almost the only one heard among 
wintering Red-headeds and was associated mainly with defense against in- 
truders. I heard it in the breeding season in the first few minutes after a 
Red-headed emerged from its roost or was preparing to roost at night. Quirrs 
are generally accompanied by bowing, an indication that the bird is dis- 
turbed. 


DRUMMING AND TAPPING 


Drumming.—Given as a single burst or bursts that are well spaced. Drum- 
ming is usually associated with the presence of a rival, even if not close by. 
Red-headeds regularly drum, and with special force, after driving an in- 
truder away. Both the male and female may drum at the same time in such 
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situations, but the drumming of the female is less forceful and of shorter 
duration. Drumming in low, single bursts mixed with queers, are occasionally 
made by a male seeking to attract his mate. 

Tapping.—A slow, countable form of drumming that plays a role in pair 
formation, courtship, and attachment and acceptance of a nest site. Red- 
headed and Red-bellied Woodpeckers are unique, among other woodpeck- 
ers of eastern North America in, at times, tapping together in “mutual tap- 
ping. 


DISPLAYS 


Sexual pose—As depicted in Fig. 29, the neck is elongated, the plumage 
sleeked down, and the upper back humped. This pose is observable at the 
onset of the breeding season as well as later when one partner invites mount- 
ing by the other. It is often assumed when the members of a pair fly to a 
nest after chasing an intruder, an indication of the stimulatory effect of 
agonistic encounters on sexual behavior. 

Agonistic pose—While the neck and body are held as in the sexual pose, 
the wings are drooped and, at full intensity, the tail is cocked (Fig. 28). This 
pose can be assumed by both members of a pair simultaneously on the ar- 
rival of another Red-headed. It is not to be confused with the threat display, 
in which the wings are held out sideways. The agonistic pose appears ex- 
pressive of a sudden flash of anger, as is true of the following display as 
well. 

Erection of head feathers—This display gives the head a bottle-brush ap- 
pearance and I have seen it only a few times. It is difficult for a Red-headed 
Woodpecker to assume an agonistic pose unless it is perched on a limb. 
Erection of the head feathers may be a substitute when a Red-headed 1s 
clinging to the bole of a tree, for this is the only situation in which I have 
noted it. 
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Red-bellieds are generalized and adaptable. They are not only plentiful 
and widespread but, as members of the group of zebra-backed woodpeckers 
(formerly Centurus), they are widely successful in the neotropics. There are 
a variety of species, but wherever I went in Panama, Costa Rica, or Guate- 
mala I was sure to hear the kwirr breeding call, sounding much the same as 
that of the Red-bellieds in Maryland. It was, I believe, due to their gener- 
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alized habits that Red-bellieds were the only woodpeckers that I was able to 
breed in captivity. 


FALL AND WINTER 


STORAGE OF ACORNS AND BERRIES 


Red-bellied Woodpeckers store food in the fall. A female by the Potomac 
hung upside down to pick poison ivy berries, then flew to a storage place. 
One of these was among matted rootlets where a vine clung to an old willow. 
On another day a male reached out to pick berries, then stored them without 
changing his perch. An occasional cha-cha or cha-aa-a were all that attracted 
my notice. The Red-bellieds in Maryland also stored acorns (Fig. 30). A male 
on October 18 flew against a cluster of pin oak leaves, picked an acorn, then 
swooped to a hole. Here he hammered it in, only to pull it out to re-store 
it. Re-storing may aid a Red-bellied in remembering where its stores are 
hidden. I was standing in an open pasture on December 25, when a Red- 
bellied flew to a fence post 100 m from the nearest woods. It moved directly 
to an acorn, pulled it out, then pushed it into another post. 


FiG. 30. Two positions of a Red-bellied Woodpecker storing an acorn. The action 
of the tongue is not apparent under field conditions. 
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TERRITORIES AND RELATIONS WITH OTHER BIRDS 


Red-bellieds occupy individual territories after the breakup of families in 
September. I always found a male in one area in the fall with a female in 
adjacent areas on either side. The territories were about 1.7 ha in size as 
judged from the usual flights of the birds. When Red-headeds had occupied 
the wood, they were continually driving away acorn-eating intruders. The 
Red-bellieds, in contrast, were tolerant. Blue Jays, Tufted Titmice, and 
Downies meant little to them. I noticed a jay working on a rotten stump on 
November 16. A male Red-bellied took over as if the jay were not there, 
seized a piece of acorn, and flew off. He returned for three other pieces 
with continuing indifference to the jay who stayed near. I noticed the same 
indifference to a Downy. Red-bellieds, it would seem, conserve energy by 
not having to chase other birds away. Instead, they push their stores in so 
deeply that rivals are unlikely to reach them. This is with the exception of 
Pileateds. But even with them Red-bellieds do not become excited. A Pi- 
leated had been working on a Red-bellied storage place, a depression in a 
sycamore, when the owning Red-bellied arrived. He perched quietly a quarter 
meter from the larger bird and waited. I saw the same relations in the aviary 
where a tame Pileated regularly visited places where a hand-raised Red-bel- 
lied stored peanut hearts and other food. 

Although the single Red-bellieds along the Potomac were generally un- 
aggressive in the fall, they were attacked by wintering sapsuckers. When a 
sapsucker tried to drive a Red-bellied from its drill holes on February 22, 
the two grappled and fell to the ground. The outcome of another conflict 
was bizarre. A sapsucker attacked, but the Red-bellied, in striking back, was 
able to seize his oponent in his bill. There the sapsucker hung for a few 
moments before flying away. 


HANDRAISED RED-BELLIEDS 


UsE OF TONGUE 


The tongues of Red-bellieds can project over 3 cm beyond their bill tips. 
While not as long as those of Pileateds and flickers, they function adroitly 
in maneuvering objects at a distance. When I put a bit of breadcrust nearly 
out of her reach, a female Red-bellied would put her bill through the wire 
of the aviary. Then, with the tip of her tongue flickering back and forth 
with lightening speed, she would curl it to the rear of the morsel and set it 
jiggling toward the wire. Once within reach, she would seize it with her bill. 
This skill of Red-bellieds worked well in crevices. Our male flew across the 
aviary one morning to drop a piece of crust down the split top of a post. 
There I could see the crust dancing, like popcorn in a popper, as he tried 
to retrieve it (Fig. 31). 

Red-bellieds use their tongues continually in locating prey as well as in 
storage. When I brought home a rotting log from the woods and set it in 
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Fic. 31. Captive Red-bellied Woodpecker using tongue to recover piece of bread 
from vertical cleft. 


the aviary, it was like presenting cake to children. The Pileated, Hairy, Downy, 
and flickers were on it immediately. But none seemed as adroit as the Red- 
bellieds. Turning their heads sideways (Fig. 32) or almost upside down, they 
sometimes pulled out a fat larva before the others caught anything I could 
see. The speed of the Red-bellieds was seemingly from not having to peck 
their way in. They concentrated on natural openings. 


STORAGE OF MISCELLANEOUS OBJECTS 


Our handraised Red-bellieds stored not only food, but also miscellaneous 
objects of no apparent value. When I gave the female a bent nail, she spent 
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Fic. 32. Red-bellied Woodpecker exploring rotten log with long tongue in search 
of grubs. 


five minutes trying to insert it into various holes. Toothpicks, clips, and even 
small wads of paper elicited similar behavior. The Red-bellieds also stored 
objects of their own contriving. Our male sometimes loosened a sliver from 
a log, arranged it to point forward, then flew in search of a storage place. 
This behavior, a kind of play, interested me. If the related Red-headed 
Woodpeckers had done this in times past, might it not have been the origin 
of their sealing of winter stores? 

When hammering an item of food, Red-bellieds hunch their shoulders 
forward to trap any falling crumbs with their bellies, which they push against 
the bark. It is then easy to bend down and seize the particle. Most wood- 
peckers do this, but none more adroitly than Red-bellieds. 


FORAGING AS PAIRS IN FLORIDA 


MALE DOMINANCE 


I was watching a male Downy in February as it pulled out numbers of 
small larvae from the dead branch of a slash pine, when it was supplanted 
by a female Red-bellied. She then worked the branch in the same manner 
as the Downy. But it is rare to see Red-bellieds pecking in the manner of 
Downies or Hairies. During most of the 45 minutes I watched, the female 
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moved along live branches, probing under and flaking bark, staying on top 
but agile in working around to look underneath. When she started probing 
an air plant, her mate flew to displace her. Finding nothing of interest, he 
returned to the spreading pine from which he had come. After a while she 
flew to his pine. He greeted her with bill forward, head low and a rapid 
chaa-aa-aa—a somewhat hostile greeting. She, paying no attention, moved 
along live branches as before. Then her mate displaced her again, so fast 
that it was difficult to see what happened. In spite of the male’s seeming 
hostility, the two fed peacefully, not long afterward, on the berries of a wax 
myrtle. 

I watched another pair in Florida feeding on oranges in midwinter. 
Orange trees have a dense foliage, but those trees near us had lost their 
leaves in a sharp freeze. Hearing cha-chas, I looked up to watch a female 
feeding on an orange on January 31. She was displaced by her mate who 
did no more than look and move on. During the afternoon I saw him dis- 
place her two more times, only once stopping to feed where she had been. 
She seemed to take the displacings with equanimity. In rests between feed- 
ings, the two perched not far apart. This, and their coming and going to- 
gether, made it evident that they were closely paired. 

Male dominance is not always easy to explain. It may function in the fall 
to space the sexes out in individual territories. It continues into January after 
pairs have formed or re-formed. Lorenz (1970) argues that male dominance 
is needed to keep females being females and hence is essential to the pair- 
bond. But it may have additional values. If a female Red-bellied is displaced, 
it sets her to looking for new places to feed. A result may be a better use of 
the resources of a breeding territory. 

In asserting dominance, males are aided by their brighter colors. On cloudy 
days, or at a distance, the sexes of Red-bellieds look only moderately dif- 
ferent. But close up, in bright sun, the silky crown and nape of the male is 
of a more fiery red than that of the female and his cheeks, as well as creamy 
white underparts are suffused with red which becomes a patch on the belly. 
This location of a display color is unusual. I think that it stems from Red- 
bellieds spending a substantial portion of their time, when foraging, clinging 
upside down. 


ONSET OF BREEDING 
COURTSHIP AND THE Nest STuB 


Families of Red-bellied Woodpeckers break up in September. The birds 
become relatively quiet and it is rare to see a male and female together be- 
tween September and January. In the fall of 1956 I heard kwirrs on only 
two days. This was when two males were in conflict over a roost hole. I 
watched several roost holes at dawn. The males left without pausing and 
flew off with little noise. 

Signs of an autumnal recrudescence of breeding behavior were limited. 
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On a warm day, November 9, a male flew to a dead stub and gave three 
sets of slow, rhythmical taps. A female appeared, gave a chrr note, joined 
briefly in the tapping, and was gone. The stub where the two met had a 
small hole owned by a Downy Woodpecker who, after the tapping, drove 
the male Red-bellied away. 

The onset of the breeding season is signaled by the loud kwirrs of males 
ringing out at dawn. At about the same time they start to drum. Changes 
of weather can have marked effects. During the winter of 1957-58, snow 
in mid-December broke a period of mild weather. Male Red-bellieds began 
calling as though stimulated by their whitened world. When I walked into 
Seneca Swamp in early morning sun, I heard almost frantic kwirr, kwirr, kwirrs 
from many directions. Sounds of mutual tapping came clearly on two oc- 
casions. The intensity of this mid-December activity subsided within a week. 
After a short spell of mild weather, January was unusually cold and windy 
and I heard almost no kwirrs until February. 

Wanting to know more of what Red-bellieds were doing, I followed one 
male on February 3. Just as I arrived below his roost hole, 20 m up in a 
silver maple, he flew to enter and rest with his head out. Kworr, kwirr, kwirr, 
he called, then dropped from sight. To my surprise, for I knew little of Red- 
bellieds at the time, he began giving slow, clear taps from within. His mate 
arrived immediately. She alighted by the hole and the two tapped together, 
one inside and one out (Fig. 33). The male reappeared after she left. He 
called kwirr eight times, each time pointing his bill toward the ground, thus 
displaying the raised red feathers of his crown. He again disappeared as the 
female came for a second round of tapping. 

The hole in the maple was dark and empty when I arrived before dawn 
on February 7. At 07:00 the male looked out and gave a rapid chaa-aa-aa, 
followed by a few loud kwirrs. His mate replied with a flatter quer from her 
roost hole across a creek. Within a few minutes she was flying to him to start 
a round of tapping that lasted 10 seconds. I had walked around the canal 
by 07:20 when chee-wuck, chee-wucks drew my attention to the Red-bellied on 
a dead locust. Possibly the male had seen an intruder. He spread his tail as 
he ascended the locust to alight on the back of the female in what appeared 
to be coition. This was two months before the time of egg laying. Thus as 
with Hairy Woodpeckers, copulatory behavior began early, largely as an 
aftermath of conflicts. 

I watched tapping at the silver maple on February 10 and 13. It was clear 
that the female accepted the male’s roost as a potential nest site, otherwise 
she would not have flown to him. But by February 16 she had changed her 
mind. The first I knew of this was that her quers came from a hole she had 
moved to by the canal. Her mate tried to attract her to the silver maple with 
kwirrs and even by dropping down to tap out of sight, but she did not come. 
By February 24 the male was excavating a new hole. This was by the canal, 
the direction the female had moved a week before. With a new excavation 
and agreement between the two restored, a second round of courtship be- 
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Fic. 33. Mutual tapping of Red-bellied Woodpeckers. (A) Male calls kwzrr from 


entrance to his roost hole at dawn, raising crest and pointing bill toward ground. (B) 
Male starts to tap inside as his mate alights and joins in the tapping. 


gan. As with most woodpeckers, Red-bellieds prefer to make a fresh exca- 
vation for nesting, rather than use an old one of a year before. 

I returned at dawn the next morning. The male put his head out at 06:40 
to give a few low kwirrs. His mate, once more eager to come, answered im- 
mediately with quers, flying to him as he dropped from sight. She tapped 
but I did not hear him. The new excavation was not deep enough to give 
him room to maneuver. It was not until March that I heard mutual tapping. 
The male afterward flew to his dead locust and drummed ten times in five 
minutes. She came to him there, fluttering on his back in reverse mounting. 


STARLINGS 


The newly excavated hole was well established when I left for three weeks. 
When I returned, starlings had taken it over. The male had moved back to 
his roost in the silver maple where I had found him on February 3. He 
kwirred and tapped alone on March 24. His mate would not come. But, by 
April 6 breeding activity was on the upswing once more. The male called 
from his old hole. She did not come, but she replied with quers. I followed 
them and found her by a new excavation. Her mate met her there and the 
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two tapped side by side (Fig. 34), the first mutual tapping I had heard in 
weeks. The next morning the female flew, not to her mate, but to the new 
excavation. He came and started excavating. After a while he called kwirrs, 
she came to tap with him, then stayed on to take his place. In all of these 
episodes it seemed that it was the female who took the initiative in getting 
a new excavation started. Her mate, more conservative, tried to stay by the 
old one. What forced him to leave eventually was that she would no longer 
come to him. When the second excavation was done, starlings that had been 
watching its progress, promptly took it. In my first year I wondered how 
Red-bellieds could ever nest. The starlings were abundant and always suc- 
cessful. But, whether by nesting lower among trees, or at times when star- 
lings were busy nesting themselves, many pairs of Red-bellieds succeeded. 


BEHAVIOR OF UNMATED MALES 


An unmated male, who had begun an excavation in a sycamore by Feb- 
ruary 10, became the noisiest Red-bellied in Seneca Swamp, calling kwirr, 
kwirr, kwirr every 10-20 seconds. A female suddenly appeared on February 
24. He gave excited kew, kews and flew to meet her in midair. But she left. 


Fic. 34. A pair of Red-bellied Woodpeckers tap together outside of an excavation 
recently begun. 
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By March 4 he had still made little progress, either on the excavation Or, as 
I thought, in attracting a mate. That morning he called kwirr 60 umes in a 
row. A female then alighted on a neighboring limb and quered. He tapped 
immediately, only to have her fly away. But things were better than they 
looked. On the following morning I witnessed mutual tapping and after it 
the female flew to a limb where the two copulated. 

A second male called repeatedly from the start of an excavation in a willow 
stub. On April 20 he got two replies in one morning. The first female came 
from the east, joined in mutual tapping, then flew back the way she had 
come. He continued to call. Then a second female flew in from the west. 
He flew to her, his feathers fluffed out in excitement, but she also left. I 
suspected that the male had called up two mated females. I had been ob- 
serving two pairs of Red-bellieds that were his immediate neighbors. Both 
were being harassed by starlings and the males were relatively subdued. Thus 
it seemed that, in a disturbed state, the females may have been more at- 
tracted by the calls of the unmated male than they might have been oth- 
erwise. The male was still alone two weeks later. 


INTRASPECIFIC CONFLICTS 


FEMALE VS. FEMALE 


Two females, one an owning female, the other an intruder, fought each 
other on January 30 and February 6. There were two centers of their fight- 
ing. One was the male who called kwirr, kwirr, kwirr from various tree tops 
but appeared indifferent to the fighting; the other center was a nest exca- 
vation in an elm. The intruding female might fly either to the male or to 
the hole. A long circular chase would follow, punctuated by a few chee-wucks. 
The two had body clashes on two occasions and once the owning female, in 
flying toward her mate and her rival, floated on outstretched wings in a 
floating threat display. There were few respites in the fighting that, on Feb- 
ruary 6, went on for two and a half hours. 

Another two females fought over a common boundary on April 3. Female 
A started the fray by flying low over 50 m of swamp at Female B. The two 
now fought close to the ground. One would fly at the other who would dodge 
around a trunk. On one occasion the two rose a meter into the air, grappling 
as they rose. Both withdrew after several minutes. Their conflict, 85 m from 
the excavation of Pair A and 65 m from that of Pair B, was one of the few 
witnessed over a territorial boundary. The two had a similar conflict 10 days 
later at the same place. . 

A third female conflict bordered on social pathology. I was standing below 
the nest of Pair E on May 4, when an intruding female (Female X) flew to 
the entrance 5 m above me. Female E was on the inside. The two females 
jabbed at each other through the entrance and small feathers floated in the 
air. The intruder had renewed her bouts of jabbing four times when Male 
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E arrived. He attacked the intruder from behind while his mate engaged 
her head-on. The intruder then left with Male E in pursuit. 

Female X had transferred her attacks to Pair F by the following morning. 
This pair had a nest 100 m from that of Pair E. Fighting followed the same 
pattern from 10:15 to 11:40. Male F would chase the intruder through sur- 
rounding woods to an accompaniment of chas and chee-wucks, then return 
to his nest and enter. Female X would return immediately. Male F would 
then come out to drive her away and another chase would follow. Female 
F, oddly, took almost no part in the conflict, even when all three wood- 
peckers were in the same tree. It is possible that the intruding female was 
attracted by the noise of young, for at one time she arrived with food in her 
bill. The persistence of the intruding female was possibly due to her having 
lost her own mate and nest. I witnessed much the same phenomenon in 
Africa when an unmated female hornbill made attacks for several months 
on a nesting female. 


CONFLICTS BETWEEN PAIRS 


Although Hairy and Downy Woodpeckers have individual markers, I have 
found none, with one exception, among adults of other woodpeckers. The 
exception was a male Red-bellied Woodpecker in Seneca Swamp. I had been 
following Red-headed Woodpeckers all winter and had listened to their quee- 
ark breeding calls before they left in May. After they had gone, I continued 
to hear quee-arks. Could a Red-headed have remained? I went to look and 
found, to my surprise, that the woodpecker giving quee-arks was a male Red- 
bellied. Although his other vocalizations were normal, as I found in follow- 
ing him for three weeks, he never gave the kwirr of his species. 

I did not hear him again until December 15. This was when the Red- 
bellieds of the swamp experienced a short outburst of breeding behavior. 
My next encounter was April 12. On that day the quee-ark male and his mate 
had a prolonged conflict with a second pair of Red-bellieds, 500 m from 
where I had first met him a year before. The disputed hole was 20 m up 
in a dead elm. The owning male would bow in and out, his red crest bristling 
straight backward while the intruding male approached from a distance call- 
ing quee-arks. The owning male would then fly at him. The intruding male 
would then dodge, raising both wings in threat. After being driven back, the 
intruder male would suddenly dart back toward the hole. The conflict was 
then renewed. Although all four birds of both pairs were occasionally close, 
the main conflict was between the two males. Clashes between the females 
were mild. One female, when pursued, might remain away for 10 minutes. 
In addition to quee-arks and kwirrs, I heard chee-wucks, chaa-aa-aas, and grrs, 
the variety being stimulated, it seemed, by the presence of both sexes. ‘The 
owning pair retained their hole, for I saw them feeding young there in June. 

As discussed in a preceding chapter, increasing population densities may 
lead to increasing numbers of conflicts (behavioral scaling). This was not the 
situation in Seneca Swamp. Left alone, the Red-bellieds would have been 
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adequately spaced out. What upset the balance was the number of holes lost 
to starlings. 


NESTING 


EXCAVATION 

There were pairs of Red-bellieds in Seneca Swamp that escaped molesting 
by starlings. The male of a pair that did so was moving about on the dead 
stub of a living ash on March 9, calling kwirrs. He pecked at random as if 
percussing the underlying wood. There was no sign of his mate. When I 
stood directly below a little later, he tapped four bursts of about 15 taps 
each. She then flew in to join him in mutual tapping. A fresh, shallow ex- 
cavation appeared on the stub within the next two weeks. 

The male did most of the excavating. He often called kwirr, kwirr in pauses 
and his mate, who was usually within 140 m, would answer cha, cha, or a 
flat quer. Mutual tapping took place periodically. The nest excavation, how- 
ever, progressed slowly. It was still early in the year and the female, in an 
especially cold spring, was in no hurry. She did not participate in the ex- 
cavating and on April 5, I witnessed two occasions, following bouts of tap- 
ping, when both of the pair held their bodies stiffly, as if under tension. 

The female sometimes left the nesting territory on a long flight over the 
tree tops to visit a cornfield in the uplands. Her mate, failing to get any 
response, then made what, to my ears, were frantic vocalizations. On April 
12 he called kwirr, kwirr, kwirr every 2—5 seconds for 40 minutes. I then saw 
the female flying over the leafless tree tops. The male became silent im- 
mediately. Within a few moments the two were together. 

Egg laying seemingly began within a few days of April 20. On this day 
both of the pair remained silent and motionless for eight minutes, the male 
resting inside and his mate on the outside of the nest. She then entered on 
top of him. When both were inside I heard grr, grr intimate notes. The male 
wriggled out and another silent, motionless period followed. On May 30, I 
removed two well-feathered young from the nest, located where I had first 
found the male tapping on March 9. 


INCUBATION 


The nest of the quee-ark male was only 7 m up in the dead top of a living 
willow. Both birds were restless during egg laying in mid-May. The female 
would often put her head out, then withdraw it halfway. Her mate was even 
more restless. He might somersault out of the hole, call quee-ark when he 
had righted himself, then return inside. There were four eggs by May 18. 
On May 26 I saw no signs of activity by the nest in 20 minutes of watching. 
I approached and stood below. At this moment the female flew up close to 
the entrance and I heard the male tapping inside. She entered after he had 
flown out. Had I been at a distance, I would not have heard the tapping 
response to her coming. 
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NESTLING STAGE 


I observed 10 pairs of Red-bellieds while they were feeding young. When 
young were recently hatched, one parent brooded until the other arrived 
with food to take its place. Parents usually had many insects protruding from 
their bills on arrival. This prey, while small in the early nestling period, was 
larger later, when big beetles, long-legged, gauzy-winged insects, and even 
butterflies, were brought in. The woodpeckers captured most of their prey 
on tree trunks. A female on May 30 landed low on one tree after another, 
ascending rapidly. She managed to catch insects even when her bill was well 
filled. Parents also brought fruits, the size of wild cherries, two or three at 
a time. 

Visits varied with the weather and time of day. They were most frequent 
early on a warm day. On May 18 the two of one pair fed their young 10 
times in 26 minutes. The female made eight of the visits. On June 7, the 
male and female made two visits each in 18 minutes. The Red-bellieds usu- 
ally flew directly to their holes in carrying food. One male alighted below 
the hole and rested. His mate then came out making a slight chatter as she 
flew off. This was the usual extent of a greeting when the members of a 
pair met. Hungry young greeted parents with harsh chrrs, but I could only 
hear them when standing close. 

Methods of nest sanitation were difficult to observe. Parents, on leaving a 
nest, were often making motions with their tongues as though they had just 
swallowed the excreta of their young. I never saw fecal sacs. Of six Red- 
bellieds taken into captivity as nestlings, none produced them. Two flickers, 
on the other hand, raised under similar circumstances, produced them fre- 
quently. The cavities from which I removed the young were remarkably clean. 
A further account of breeding behavior is given by Stickel (1965). 


PARENTS AND JUVENILES AFTER NEST-LEAVING 


Thick foliage and the silence of the Red-bellieds made them difficult to 
follow after their young had left the nest. Creek Wood, however, being open, 
was favorable for watching. Young were raised there in two succeeding years 
and, as juveniles, followed their parents about for two and a half months. 
They were at first relatively inactive, resting while their parents moved up 
tree trunks or flew into clusters of leaves after insects. Adults dismembered 
large insects before feeding them to their offspring. The begging cries of 
the juveniles were of two types. Both were given by my handraised female 
who would have left her nest in early June. Her begging in June was a high- 
pitched psee or psee-chew, but by July this had changed to grr-ick. Both vo- 
calizations were of help in locating family groups in Creek Wood. 

During the summer the wood was occupied by a male and a juvenile who 
followed him closely. The female was followed by her juvenile in the same 
way. These two latter, however, rarely came to the wood, possibly due to 
the increasing hostility of the male. He was moving about with his attendant 
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juvenile on September 13, when he suddenly flew to the edge of the wood 
where I saw the female and her young one. The male had his crest raised 
and there was a burst of vocalizations that included chee-wuck, chee-wuck; grr, 
grr; and kew, kew, kews. His mate held a stiff pose, then flew away. 

In another summer the family occupying the wood consisted of three ju- 
veniles. These had noisy conflicts among themselves. I heard two of them 
calling chee-wucks on July 20 before grappling in the air. All three were on 
a dead tree a week later. One would perch on the top and the others fly to 
replace it with kwirrs and chee-wucks, a game, it seemed, of king-of-the-castle. 


BREEDING IN CAPTIVITY 


A pair of Red-bellieds, handraised less than a year before, bred success- 
fully in the aviary, the only two of my handraised woodpeckers to do so. 
One of the things I wanted to know was how would courtship and other 
behavior in the aviary compare with what I had seen with Red-bellieds in 
the wild? That it turned out to be essentially the same was gratifying. Even 
more gratifying was that I was able to learn more of some phases than | 
could ever have done in nature. 


EARLY COURTSHIP 


On October 22, when about four and a half months old, our female tapped 
vigorously and called grr, grr when the male alighted near her. I had wit- 
nessed an almost identical episode with a wild pair five days previously. There 
was no sustained development of breeding behavior, either in the field or 
in the aviary, until the beginning of winter. 

The aviary female was flying to the male’s roost hole at dawn by mid- 
December. This was a habit that she continued for six months, except for 
periods when larger young were in the nest. The visits were in the nature 
of a greeting. She tapped on the outside of the box and by January 3, he 
was joining her by tapping on the inside. The captive male was slow about 
emerging. He would rest inside 20—30 minutes after the greeting ceremony, 
a type of behavior I also observed in nature. The roosting place of the male 
became the nest box later. His mate developed an almost constant habit of 
resting in it for an hour or so every late afternoon. I supposed that this was 
just an individual peculiarity. Fourteen years later, however, while watching 
Red-bellieds in South Carolina, I found a male excavating inside a hole orig- 
inally carved by a Red-cockaded Woodpecker. In the late afternoon the male 
Red-bellied stopped working and flew off. His mate then came to the hole 
and entered. She remained out of sight until he returned at 18:00, close to 
his roosting time. As if waiting his arrival, she flew out to a limb, took a 
copulation pose, and he mounted in a copulation that lasted 3—4 seconds. 
The male then returned to the hole to enter for the night. 

We heard kwirrs coming from the aviary on December 28. This was ex- 
citing, for we had never heard any previously. The number given at dawn 
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in succeeding weeks varied considerably. On many mornings the male was 
largely silent. But on others the sound of kwirrs coming from the lower part 
of our house was almost explosive. Such a morning was that of March 3, a 
day of heavy snow outside. The male gave Awirrs in sets of three, over and 
over before leaving his roost at 06:00. On the following morning, in contrast, 
we heard only one kwirr before 08:00. Whatever meteorological conditions 
affect bird song, they seemed to operate indoors as well as out. The morn- 
ings when cardinals did their most singing in the yard, were the ones when 
our male called the most kwirrs inside our house. 

The two Red-bellieds became intimate in the last weeks of March. She was 
in the nest on March 24 when her mate entered and the pair remained out 
of sight for several minutes. This togetherness within the nest, more than 
any I had seen in the wild, was frequent in succeeding weeks, possibly be- 
cause the male, having no excavating to do, spent much time resting there. 
If the female came near, he would tap or make grr, grr notes. The pair 
tapped together at other times. On April 30 the female, who had dropped 
out of sight, tapped when he arrived. This reversal of roles seemed to signal 
her acceptance of the box, actually a section of hollow log with pieces of 
board for roof and bottom, as a nest. Later both birds rested silent and mo- 
tionless, he within and she without. 


COPULATORY BEHAVIOR 


The pair was meeting on the top of a tall stub by early April. Here they 
swung their heads as the male, with crest raised and calling grr, grr, kept 
trying to touch the female’s bill with his own. This bill touching became the 
prelude to copulatory behavior later on. On April 24, the female made re- 
peated attempts to seize his bill in hers. 

In early copulation attempts he fluttered on her back or she on his in 
reverse mounting. Full copulations, which began on April 28, took place 
when I turned on the aviary lights early in the morning or at most any other 
time of day. A precipitating event was for the male to fly to the top of the 
stub where the two had done their bill touching. The female then flew to 
flutter on his back, the two making grr, grr notes. He then mounted her, 
waving his wings to keep in place as he fell to the left. His final position was 
on his back, with his body at right angles to hers. Although I never noted 
this position in the wild, Southern (1960) has described it for Red-headed 
Woodpeckers. It may depend on the nature of the perch on which the fe- 
male rests, whether a limb or, as in the aviary, a flattish stub. 


INCUBATION AND CARE OF YOUNG 


The first of three eggs was laid on April 29. During the incubation that 
followed, the male spent nights on the nest, his mate continuing to greet 
him at dawn. He tapped while sitting on the eggs but she no longer tapped 
on the outside. Like him, however, she tapped on the inside when he came 
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to relieve her. The pair became increasingly quiet. On May 12, the female, 
on alighting below the hole, gave grr-ick, grr-icks, the first I had heard of 
this vocalization since she and other juveniles had given it the summer be- 
fore. 

Hatching was signaled on May 18 by what, to me, was an amazing per- 
formance. I had been feeding the woodpeckers such things as peanut hearts, 
oranges, and suet. The female knew, instinctively no doubt, that such fare 
was not for rapidly growing young. There were no live insects in the aviary. 
What was she going to do? She acted promptly when I turned on the lights 
by alighting on my head and beating my skull. She had never done this 
before and was never to do it again, except once. This was on July 9 when 
a second brood hatched. Her message was clear: “I need live prey.” I had, 
fortunately, built up a supply of mealworms. She seized one from my hand, 
nibbling and crushing it until it was pulp suitable for hatchlings. Once she 
was in the nest, I could hear chrr, chrr, chrrs as the young had their first 
meal. I think the female displayed intelligence in doing all she could have 
in an emergency, namely to communicate her need by the most direct means. 

The male, seemingly because he was shy, spent an abnormal amount of 
time inside the nest, both in incubation and during the nestling period. He 
never took mealworms from our fingers. As a result, it was always the female 
that took them to the nest. Here she might enter, in spite of his being there, 
or feed him and let him relay the food to the young. 

The nest remained clean. As in the wild, I believed the parents swallowed 
excreta for they never carried anything away that we could perceive. It is 
possible that the male’s occasional bouts of excavating provided sawdust to 
soak up any loose matter. 

Three young left the nest on 13 June, 26 days after the onset of hatching. 
They appeared to leave without special encouragement from their parents. 
All three continued to re-enter the nest for the next few days. Although 
raised in captivity, they had had no contact with us and were completely 
wild. On observing copulatory behavior by the parents on June 17, I put up 
a new nest box. There were four eggs there 11 days after the first brood 
had been fledged. In 12 more days these eggs hatched. 


DRUMMING AND INTERACTIONS WITH A PILEATED 


Of my handraised Red-bellieds, only the male drummed. His drumming 
was largely next to a window from which he could, at times, see a wild male. 
This was until his young were 10 days of age. On that day I put our tame 
female Pileated in an adjacent cage, little thinking anything special would 
happen. The male’s reaction was immediate. He made continuous attempts 
to attack through the wire, calling chee-wuck, chee-wuck and opening his wings 
in a threat display. The two woodpeckers jabbed at each other. But only 
briefly. The Pileated had little interest and soon left. The male Red-bellied 
then drummed for an hour to the neglect of his young. 
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Of our two female Red-bellieds, one never had a mate. Lacking a male of 
her own kind, she formed at attachment to the female Pileated. Her attach- 
ment lasted for two years. She flew to the Pileated’s roost box to tap at dawn 
and followed it about during the day making grr, grr intimate notes or tap- 
ping whenever the Pileated came close. The mated female, in contrast, never 
showed any interest. Nor did the Pileated. All that disturbed her were the 
attacks of the male Red-bellied. These became so severe that I had to keep 
the two birds separated and out of sight of each other. 

The reactions of the two Red-bellieds, the male and the unmated female, 
were unique, for neither of them paid any special attention to other wood- 
peckers in the aviary. These included Hairies, Downies, flickers, and sap- 
suckers. This was, I think, because the crest of the Pileated was of the same 
fiery red and silky texture as the feathers on the crown and nape of a male 
Red-bellied. It acted, therefore, as a releaser of sexual behavior in the female 
Red-bellied and of agonistic behavior in the male. 


RED-CROWNED WOODPECKER ENTERING Roost HOLE BACKWARD 


I wanted to study some of the zebra-backed woodpeckers in Central America 
without ever finding a really good opportunity. I thought I had one with 
Red-crowned Woodpeckers in Panama. The woodpeckers were common in 
a graveyard near where we lived. It was easy to follow them. But they were 
the dullest woodpeckers I have ever studied. They fed on the fruits of royal 
palms, then rested on spikes at their tops. This was about all that I saw of 
them in hours of watching in January. But it was with a male of these Red- 
crowneds that I observed something that I had never seen with any other 
woodpecker. 

I was watching the male as he flew to his roost in a narrow stub, peered 
in several times, then hitched up beyond it and backed down in. By dint of 
turning as he went in, he was facing out, ready to fly, once settled. The tree 
involved was a large, spreading one at the edge of woods. It bore a number 
of other branch stubs with holes. All of these were oval and half as long 
again as the round holes used by Red-crowneds in nesting. Reconstructions 
of activities at the two kinds of holes are shown in Figures 35 and 36. The 
woodpecker in Figure 35 has to back into its narrow roost, for there is no 
room to turn around once inside. This feat is aided not only by the large, 
oval entrance and its thin walls, which permit the bird to slip in at a steep 
angle, but also by the woodpecker’s short, maneuverable tail. 

The situation is different with a nest stub. Here, as shown in Figure 36, 
the entrance is thick-walled and just fits the body size of the Red-crowned, 
both features serving to make the cavity more secure. The Red-crowned can 
only enter such a hole head first. Once inside, however, it has room to turn 
around. 

Why should Red-crowneds have evolved such a fragile type of roost that 
demands this special behavior to enter? One reason, | think, is that suitable 
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Fic. 35. Red-crowned Woodpecker entering roost hole carved in branch stub of 
small diameter by backing in tail foremost and turning as it does so. 


stubs, ones of the right diameter, located high up and sufficiently decayed 
to excavate, are almost always in short supply. If a woodpecker uses a stub 
suitable for nesting by carving a roost hole in it in winter, it may not be 
there in the spring. A good hole can be taken over by a competitor, or, if 
in damp, warm tropics, rot inside. Any strategy that will conserve stubs should 
have survival value. One strategem is to use narrow stubs for roosting in the 
non-nesting season, ones that would be of no use for nesting. 

A pair of Red-crowneds was trying to feed on balsa flowers in competition 
with three marmosets on January 29. The woodpeckers were nervous, as 
indicated by swings of their heads and bowing. This suggested another rea- 
son for their unusual roosting habits. The roost tree of the male was only 
30 m away and when he came to it at 18:10, he was still bowing. His hole 
on this evening was on the underside of a nearly horizontal stub. He was 
thus clinging upside down when he started to back into it at 18:20. Once 
inside, he kept looking out. It is difficult to know what may make a wood- 
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Fic. 36. Red-crowned Woodpecker entering narrow and deep entrance of a nest 
cavity has to do so head first. This exposes it to the hazard of being temporarily unable 
to see outward at a time when a predator might attack it from behind. Once inside, 
it has room to turn around. 


pecker apprehensive. The male may have been still concerned about the 
marmosets or possibly by a Hook-billed Kite, which I believed roosted in or 
near the same tree. Roosting is an uncertain time for woodpeckes. Individ- 
uals of many species may bow in and out repeatedly, looking to one side, 
then the other. A likely reason, as shown in Figure 36, is that once they start 
to enter a hole, they are blinded and temporarily defenseless. Red-crowneds 
have developed a solution by backing in while still looking out. 

Skutch (1969) gives further information on Red-crowneds, noting that both 
males and females may enter their dormitories backward. He does not dis- 
tinguish whether the holes backed into were of a different diameter than 
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either old or recent nest cavities. His observations, however, were made in 
a rain forest cleared for planting maize, with only charred stubs remaining. 
The locality where I watched the Red-crowneds appeared to be a more nat- 
ural one. While it provided almost no isolated stubs, the woodland border 
did have large leafy trees with broken branches as well as a variety of wild- 
life. It may thus have simulated conditions closer to ones under which Red- 
crowned Woodpeckers evolved their peculiar habits of entering roost holes 
backward. 

An interesting feature of Red-crowneds is the shortness of their tails, an 
adaptation, it would seem, of use in backing into holes. Selander and Giller 
(1963) mention two zebra-backed woodpeckers as having short tails. Their 
statement is that while the tail is supposedly two-thirds as long as the wing 
in Centurus (now Melanerpes), it is less than half as long in the Red-crowned 
as well as in Hoffmann’s Woodpecker. 

How significant, one may ask, is the association of shortness of tail and 
backing into holes? Curiously, I was in Costa Rica some years after our visit 
to Panama when Peter Ward (pers. comm.) told me that while looking out 
his hotel window in a town on the Pacific side, he watched a Hoffmann’s 
Woodpecker backing into its hole. This is the only woodpecker now known 
to do so other than the Red-crowned. 


METHODS OF COMMUNICATION 


Both sexes of Red-bellied Woodpeckers participate in vocalizations, drum- 
mings, and displays, but males are the most active. 


VOCALIZATIONS 


Breeding call—A musical kwirr repeated twice or a number of times in 
succession, delivered in sets of three in tense situations. The call of the fe- 
male is a flatter quer. Kwirrs are seldom given during the fall but begin, 
sometimes in explosive fashion, on days of suitable weather in midwinter. 

Territorial call_—A cha-aa-ah shaking the whole body and given the year 
around, seemingly because Red-bellieds have individual territories in the fall 
and winter in addition to breeding territories at other seasons. The cha-aa- 
ah, like the kwirr, may stimulate response of the same kind from another 
individual. 

Location and mild excitement.—An often repeated cha. A Red-bellied may 
give this note when disturbed by an observer. 

Intense excitement.—Expressed by a triple, high-pitched kew, kew, kew. 

Conflict.—Red-bellieds usually make a loud chee-wuck, chee-wuck when en- 
gaged in intraspecific conflicts. 

Intimate note.—A low grr, grr, which may be exchanged by the members 
of a pair from the first days of courtship until the end of the breeding sea- 
son. 
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Begging call of juveniles. —Young that have recently left the nest, beg with 
a soft psee-chew. The first syllable is high-pitched. They clamor for food in 
succeeding weeks with a grr-ick, grr-ick, which is distinct from, but obviously 
related to, the grr, grr notes of adults. | 

The vocalizations of nestling Red-bellieds are as varied as among other 
genera of woodpeckers. A harsh chrr usually accompanies feeding. © 


DRUMMING AND TAPPING 


Drumming.—Red-bellied Woodpeckers have two types of drumming. The 
usual type is an even burst of about a second’s duration. A second type is 
similar except that it is preceded by a few well-spaced taps—da-da-drrrrr. I 
have not discovered any difference in meaning between the two. I have heard 
both types with Red-headed Woodpeckers. Drumming is a far less frequent 
method of communication with these two melanerpine species than with other 
genera of woodpeckers. It is heard most commonly in conflicts. 

Tapping.—Delivered at a regular rate of 2.3 taps per second, with 4—20 
taps in each burst. The members of pairs may tap together in mutual tap- 
ping. Tapping is closely associated with nest site selection and maintenance 
of the pair bond. 


DISPLAYS 


The feathers of the head and nape are raised when a Red-bellied is ex- 
cited. This is particularly true of the male, whose red feathers, being some- 
what long and silky, give him a striking appearance. 

Threat display.—Made with wings fully extended at an upward angle of 45 
degrees and with tail outspread. In conflicts over holes the wings may be 
spread out like a moth’s against the trunk of a tree. A Red-bellied may also 
float through the air with wings in, held as in threat display. These wood- 
peckers do not appear to have any courtship flights. 

Stiff pose.—This display gives a Red-bellied a rigid, somewhat bowed ap- 
pearance, the bowing being due to the elevation of feathers covering the 
upper back. 

Resting motionless. —Members of a pair may rest near each other or their 
nest stub for many minutes as the time of actual nesting approaches, a form 
of behavior common to most genera of woodpeckers. Pynnénen (1939) has 
aptly described it as Regungslos-auf-eine-stelle-sitzen. 
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YELLOW-BELLIED SAPSUCKERS 


WINTER ACTIVITIES 


MARYLAND TO COSTA RICA 


Yellow-bellied Sapsuckers, with females moving farther south than males 
(Howell, 1953), are the most migratory of woodpeckers. The contrast be- 
tween their winter and spring/summer activities is considerable. I have watched 
them in winter from Maryland to the Panama Canal. But wherever located, 
it would be difficult to take a census of numbers. Solitary and motionless 
much of the time, their mottled plumage makes them blend with bark wher- 
ever they rest. I have found this as true in Costa Rica as in Maryland. But 
there are differences. Sapsuckers in the north take sap from leafless trees 
and in the deeper south and neotropics, from evergreens. One thing I tried 
to discover in Maryland was how they survived cold spells. I could not be- 
cause I never could find them. Their camouflage was too effective. But, 
given freezing nights and thawing days, they came to life. 

After a night of freezing temperatures, official readings (Washington, D.C.) 
on January 3 were =2° Gat Il:005— IC at noon, 0" Gat 13:00 and 2- GC 
at 14:00, at 11:30 a sapsucker was drilling holes in a black walnut at the 
edge of Seneca Swamp. The holes were in horizontal rows, well spaced up 
the trunk. For the first half hour the sapsucker continued drilling on the 
sunny side of the tree. Less time was spent drilling after midday, when the 
bird began feeding. A trip from the bottom to the top of the drilled areas 
took the sapsucker five minutes or less. Once at the top, it dropped through 
the air or hitched down backward to begin over again. The volume of ex- 
creta shot out was considerable. In a 25 minute period one sapsucker voided 
1] times, or once every two minutes. I did not find sapsuckers feeding on 
three subsequent weekends of warmer weather. What made sap run was 
freezing nights. 

Sap taken in late spring and summer is sap elaborated in leaves and com- 
ing down the bole. A sapsucker in summer, therefore, can take sap while 
resting in one place. Sap stored in trunks in winter is more stationary and 
rows of holes, well separated, may yield the most. Commensals coming to 
take sap in Maryland included Tufted Titmice, White-breasted Nuthatches, 
and Red-bellied Woodpeckers. 

I watched a female sapsucker from December 31 to January 3 at Monte 
Verde in the highlands of Costa Rica. She stuck closely to aggregations of 
holes where a large tree branched below the canopy, turing her head to one 
side, then the other in striking glancing blows. Although I could see no glis- 
ten of sap, the sapsucker voided as often as three times in 15 minutes. In 
four hours of watching I did not notice any insects or other commensals 
coming to the holes. A large weasel with a black head and neck suddenly 
appeared one morning, but did no more than glance at the sapsucker and 
move on. 
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TAKING SAP IN THE BREEDING SEASON 


RELATION TO WOUNDED TREES 


Sapsuckers feed on a wide variety of trees (McAtee, 1911). Regardless of 
the tree utilized, it is not always clear why they concentrate on a few, leaving 
others untouched. In the summers of 1962 and 1963, I found three places 
in Lyme that seemed to provide answers. One centered on a row of paper 
birches bordering a dirt road and badly bruised by snow plows. Practically 
all of the birches with sapsucker holes were ones with scars. Other birches 
of similar size and adjacent to them, but unwounded, had none. Two feed- 
ing trees stood back from the road. Although untouched by the plow, they 
had extensive injuries of unknown origin below their bands of drill holes. 
Two additional birches, the largest used by Pair A when feeding young, were 
disfigured by black, clinker-like lesions of the fungus Porta obliqua. One had 
over 900 drill holes. Weakening by lumbering operations may have given 
the fungus infections a start. 

In addition to the birches that had sustained prior injury, I found Sap- 
suckers making small bands on healthy birches nearby. These bands were 
at the same height as the main feeding holes, but drilling was casual, as if 
no more than a displacement activity. This drilling of satellites, however, 
may be significant. By laying down a series of small wounds, the sapsuckers 
are creating a locus for sap feeding in another year. In 1963 four of the six 
main feeding trees for one pair of birds arose from satellites started the 
summer before. 

When sapsuckers arrive in April, they take sap mainly from hemlocks and 
the outermost branches of aspens where buds and catkins are unfolding. I 
saw no sapsuckers on birches in May. A few drill holes appeared above the 
snow plow injuries on June 3. I marked them with a pencil. No more ap- 
peared until June 25, when the sapsuckers returned to collect sap as steadily 
as the summer before. An explanation of why they delayed activities is that 
phloem transport (nutrients coming down from leaves) begins when leaves 
are fully developed, a stage reached in the last days of June (Zimmerman, 
1961), 

Three young sapsuckers, fledged from Nest A on July 6 and 7, were able 
to take sap right away. An ability to make their own holes did not come untl 
August. In the interim they practiced on a dead birch, dead limbs of aspen, 
and on sumacs, trees that were of no interest to their parents. 

In addition to the area of paper birches, I watched sapsuckers where 
hundreds of unwanted or weed trees had been girdled by foresters. Most 
of the trees in one area, not much affected by being girdled the previous 
winter, still had canopies. Trees in another region, in contrast, in a second 
summer after girdling, were either dead or dying by August. The dying 
trees were the ones that attracted the sapsuckers, which drilled just above 
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the girdles (Fig. 37a). My observations were on four families of parents and 
young that were taking sap from birches within or adjacent to their regular 
territories. A considerable amount of sap appeared to be flowing. This was 
indicated not only by the staining below the holes, but also by a steady 
succession of visitors that included paper wasps, Ruby-throated Humming- 
birds, Black-throated Blue Warblers, Downy Woodpeckers, and chipmunks, 
as well as the sapsuckers. The chipmunks only had to climb a meter or less 
to reach the holes. More than eighty trees, dying as a result of girdling, were 
being attacked. In the first area, where the trees had been girdled the winter 
before and had not had time to be much affected, I could only find three 
that had sizeable bands of holes. In the summer after girdling (Fig. 37c), 
the sapsuckers made a compact band of holes above the wounds in hop- 
hornbeams. In a second summer, when hornbeams were dying, they made 
hundreds of holes extending up the trunk (Fig. 37d). Both of these patterns 
differed from the short linear ones made on ungirdled hornbeams (Fig. 37d). 
The three patterns, encountered on a single species, show that the drilling 
of sapsuckers is related to the underlying physiology of the tree. 


Sap from trees in leaf is food for varied forms of life. While aphids obtain 
phloem sap by inserting their stylets into individual sieve tubes (Zimmerman, 
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Fic. 37. Patterns of drill holes made by sapsuckers above girdles cut on different 
species of trees. 
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Fic. 38. Excessive growth of wood, representing an increased flow of nutrients to 
the area above a wound: (A) above girdle (after Hales, 1727); (B) at site of former 
sapsucker holes on a red oak. 


1961), sapsuckers obtain theirs by repeated wounding. This leads to an in- 
creased flow of nutrients, an effort of the tree to repair the injury. It has 
been known since the time of Hales (1727) that nutrients will accumulate 
above a girdle, as indicated by a layer of thickened wood (Fig. 38a). Sap- 
sucker feeding prevents formation of this extra wood under usual condi- 
tions. But when sapsuckers discontinue a series of holes, swellings may ap- 
pear (Fig. 38b). Southwick and Southwick (1980) have made measurements 
for sucrose at sapsucker holes in relation to the feeding of hummingbirds. 
They found that in the summer the phloem sap had a sugar concentration 
of 16g per 100g solution (0.47 M sucrose equivalent), which is sufficient to 
support hummingbirds without other sources of nutrients. 


ARRIVAL ON BREEDING GROUNDS 


Males arrive in New Hampshire in early April. Seven watched at Tam- 
worth occupied areas much the same as territories of the previous year. Male 
A flew the same circuit of drum trees. He resembled other males in doing 
a considerable amount of drumming, with bursts coming at intervals of 40— 
60 seconds. His behavior toward neighboring Male B, who occasionally came 
into his territory, was tolerant at first. But on April 16, when Male B was 
drumming, Male A started drumming 5m above, then swooped to drive him 
away. He then drummed in the place vacated by his rival. The lone males 
also did bobbing dances when they met at the same level on a tree. In mid- 
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April, I watched four males, all within 60 cm of each other, doing bobbing 
dances more or less at the same time. 

Features of the dances between lone males were noteworthy. One was their 
mild nature and another, that one or the other male might fly off in winnow 
or courtship flight. It was as though the newly arrived males had a drive for 
courtship but, in the absence of females, found outlet in performing to an- 
other male. Much the same phenomenon has been described by von Haart- 
man (1956) for male Pied Flycatchers. 

Of the seven males in Tamworth, six had no mates between April 16 and 
20. The first female I noted was on April 24. Male D was drumming on a 
dead pine, when she, in response, joined by drumming on a branch of no 
particular resonance. The duet continued for several minutes. She then flew 
to him and the two had a bobbing dance with quirk greetings. Male E flew 
off in a winnow flight, as I like to call it, because of the noise made by the 
wings. His flight was to the start of an excavation. He worked there a few 
minutes before his mate flew to join him. Seeing her coming, he started 
tapping just within the entrance and kept it up for two minutes. He then 
flew downhill, exposing the white of his lower back and rump, as well as the 
white on his wings, in fluttering flight. It was evident from this and other 
episodes that males try to interest their mates in a site almost as soon as they 
arrive. A site or a potential one is, from the beginning, a center of pair- 
bonding activities. 


CROWDING AND CONFLICTS 


A lively place to watch sapsuckers, or any other woodpeckers, is where a 
local population is crowded and nest stubs are few. The resultant scaling of 
behavior is what I encountered at Tamworth in the late 1950's. Logging, 
hurricanes, and the nature of trees that grew up on abandoned farmlands, 
created favorable conditions. Sapsuckers throve. I could find nests without 
difficulty. Then, as stubs became few, conditions deteriorated. Members of 
pairs had to put up with decayed, inadequate stubs or, as in the case of Pair 
A, fail to nest. 

Male A, unable to find a new site within his territory, kept returning to 
his hole of the year before. He attracted attention on May 5 by flying to it 
in a winnow flight and popping inside. He then looked out to call kwee-urks. 
Female A flew to him in normal flight, looked in, then did a bobbing dance. 
Another meeting at the old hole took place later. Female A had first drummed, 
then she and her mate flew to the hole together to dance, pulling their heads 
up and down in lively fashion. There were further variations on May 6. Male 
A frequently tapped out of sight and on two occasions, Female A alighted 
to tap within the entrance. Things looked promising. For a short time I 
thought that they might use the old nest after all. But I have never known 
sapsuckers to nest in a hole of a previous year. Male A finally gave up when 
his mate ceased to come. With nothing else to occupy him, he now spent 
much of his time fighting or trying to fight with his neighbors. Day after 
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day he flew the circuit of his territory, drumming whenever he found him- 
self opposite to a rival male. Having four other pairs as neighbors, he was 
often well occupied. 

Males A and B were drumming on either side of a wood road that formed 
their mutual boundary, when their duet was broken by the arrival of Female 
A. All three sapsuckers now gathered on one tree. Female A was seemingly 
disinterested as Male A bobbed in a dance with tail fanned and crest raised, 
close to his rival. When Female A flew to another tree, Male A, then Male 
B followed. The spectacle of the brilliant yellows, reds, and blacks of the 
sapsuckers in display repeated itself in a succession of trees. Intense, scratchy 
quirks made the conflits easy to locate. Sometimes one male flew after the 
other in swift pursuit through the treetops. Many of these pursuits origi- 
nated at a large paper birch that formed the juncture of three territories. 
Thus the woods, that should have become quiet as nesting began, resounded 
with the noise of drumming and breeding calls due to the inability of Pair 
A to find a place to nest. 


EXCAVATION 


SHARE DONE BY MALES AND FEMALES 


Sapsuckers carve a fresh hole each year, having a seeming inhibition against 
reusing a previous one. A selection pressure may be avoidance of parasites. 
But an occasional pair, like Pair H in Lyme one year, may give an old nest 
a try. Male H entered his old hole in late April, called kwee-urks from the 
entrance, and flew off in winnow flights in efforts to get his mate to come. 
He entered twice on April 29, emerging each time with black, tar-like fecal 
matter in his bill. It appeared to be a distasteful job for he wiped his bill 
many times. After the young had fledged the year before, I had measured 
the accumulation, left in the last days of nesting, as being 6 cm deep. The 
old feces seemed to act as a deterrent. After a few tries, Male H gave up his 
efforts. He and mate were later able to excavate a new hole elsewhere. 

Sapsuckers generally have to make a number of trials before finding a 
suitable nest site. The members of Pair D worked on a shallow excavation 
on May 6, with pecks coming at rates of up to nearly a hundred a minute. 
The sapsucker excavating might work for a half hour before being relieved. 
Male D was excavating when his mate alighted and started a quirk dance. He 
tapped vigorously within the entrance (Fig. 39), then flew away in courtship 
flight. The excavation was abandoned the following day, however, seemingly 
due to the hardness of the wood. 

Pair C had more luck with its excavation. Male C was able to get half of 
his body into the hole by May 14. He was excavating out of sight three days 
later, when his steady, fast pecking sounded like a small motor within the 
tree. His mate came to relieve him every 10—15 minutes. But she did not do 
much work. She might enter, toss out 20-30 billfuls of sawdust, then come 
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QUIRK, QUIRK 
TAP-TAP-TAP 


Fic. 39. Changeover at excavating: male sapsucker taps as female alights and does 
bobbing dance accompanied by quirk notes. 


out to rest. Scratching and preening took much of her time. This interested 
me, for my pair of handraised sapsuckers, the offspring of Pair C in a pre- 
vious year, also did much preening as their excavation neared completion. 
It is conceivable that ectoparasites are stirred into activity at this time, a stra- 
tegic one in terms of transfer to a succeeding generation of their hosts. 
Male C roosted in his excavation on May 17. I was by his stub before dawn 
on the following morning. Female C called kwee-urk from a distance at 05:00. 
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He gave six loud kwee-urks in reply. He had already started excavating before 
she called. 

The way the two of a pair share the work of excavating can vary. At five 
nests, that were all first excavations, I found that males did nearly all of the 
work. When they worked, they worked continuously for 15-30 minutes at 
a stretch. When females changed places with them, in contrast, their exca- 
vating was often token in character, with little sawdust removed. But female 
sapsuckers can work hard under special circumstances. When Pair F aban- 
doned one excavation and began a second one, Female C did 68 percent of 
the excavating in the first four days. This was excavating of the hardest type, 
for she dug through 6.5 cm of living sapwood. The heart of the aspen was 
easier due to infection with the tinder fungus. When this easier digging was 
reached, the male took over and did 75 percent of the work in the last five 
days. 

Female A worked so continuously in her first four days that she took no 
time for resting. On a number of occasions she refused to leave when her 
mate came to relieve her. Why should she have worked so hard? I think it 
was because females, under usual circumstances, conserve energy needed for 
egg laying, by leaving the hard work to their mates. But when a first ex- 
cavation fails, a female that has been becoming physiologically and psycho- 
logically ready for egg laying, finds herself with no place to do so. Her need 
is great. Spurred to get another hole underway, she may then do as much 
or more than her mate. 


NARROW ENTRANCES 


A curious feature of some entrances is that, when carved by males, they 
make a snug fit for their bodies. But females are not always of the same 
size. In laying up reserves and developing eggs, they may become larger, 
too large to get into an entrance just fitting a slimmer mate. This is of no 
consequence at first, for females usually do not enter when males are doing 
most of the work. But later on it creates difficulties. The first time I saw 
Female C enter her nest was on May 20. She had to wriggle to force her 
way in. After remaining inside for five minutes, she had difficulties getting 
out. She put her head out, moving it up and down violently. It took five 
hard struggles before, in a fifth one, she was able to force herself through. 
Even when feeding young weeks later, she still had to pump up and down 
to get out. Lawrence (1967) describes a female that lost the feathers of her 
crown from pushing herself in and out of her nest. Female F, who had carved 
her own entrance, had no such difficulty. 


START OF NESTING 


COPULATIONS 


The first copulation I saw with Pair C was on May 17. Female C had been 
excavating when she flew to a maple where her mate greeted her with quirks 
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as she moved out on a limb. He followed, beating his wings in a slow, ex- 
aggerated manner. She was crosswise to the limb when he mounted, then 
fell to the left and backward. His final position was upside down, with his 
body at a right angle to hers, the tails of the two overlapping. Of five cop- 
ulations witnessed, four were on the same limb. The last one was on the day 
the first egg was laid. 

Features of copulations with other pairs were that females often flew from 
the nest hole to the copulation perch, as though reinforcing the bond be- 
tween mate and nest, and that they lasted from 7—8 seconds. 


EGG LAYING 


Female J was in her nest for an hour early on the morning of June 2, a 
long time for her. When her mate came to the entrance, as if to change 
places, she remained out of sight and, when he returned at 06:21, she struck 
out sharply, driving him away. I witnessed similar behavior with Female G 
on May 24, when she had four eggs. Dominance of the female at the nest 
at time of egg laying is not limited to sapsuckers, for I have also noted it 
with flickers. 

The time between the completion of an excavation and the start of egg 
laying can be brief or even nonexistent. I found an egg half-buried in saw- 
dust in one nest when the male was still excavating. Circumstances, however, 
vary. Pairs H and I had finished their excavations by the middle of May in 
1976. Egg laying was then delayed, seemingly, by nine days of cold, wet 
weather. At the end of the cold spell, on May 24, I found one egg and on 
May 28, four eggs in Nest H. Only two of these hatched. The history of Nest 
I was more complicated. There were three eggs on May 23, and four on the 
24th. Neither the male nor the female had appeared disturbed when I had 
put up a ladder to look. I was, therefore, surprised on the following day to 
see the male carry three eggs from his nest. Only a single egg remained. 
After a wait of six days, four more eggs were laid between June | and 4. 
Of the total of five, three hatched. There were thus high rates of egg failure 
in both nests, 50 percent in Nest H and 40 percent in Nest I. All five of the 
unhatched eggs were removed by the parents within a day of the hatching 
of the others. Whether irregularities in laying and failures of eggs to hatch 
were related to the long cold spell, directly or indirectly, I had no way of 
knowing. It was interesting that Male H should have removed three eggs 
from his nest, ones that, due to the cold spell, might not have hatched. 


INCUBATION 


In following nesting woodpeckers, I have distinguished between sessions 
at the nest and attentiveness. Sessions are the times between changeovers. 
As the sessions of males at the sapsucker nests were a third to a half longer 
than those of the females, they did the greatest part of the incubating by 
day, in addition to all of it by night. The actual times spent incubating eggs 
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during sessions varied. I found most sapsuckers restless during incubation, 
often looking or coming out. These interruptions added up to apreciable 
amounts of time. In nearly 31 hours of watching at Nests C, D, and J, eggs 
were left uncovered for a total of five hours or nearly 16 percent of the 
time. Females C and D were slow about entering their nests after change- 
overs in the first five days of incubation, often loitering outside for a time 
before doing so. But as incubation progressed, they became more attentive 
and did 60 and 86 percent, respectively, of the incubating in the last 6-7 
days. Females H and I, in contrast, were 93 to 97 percent attentive from the 
start. 

Heat had some effect on attentiveness. When temperatures were 36° C in 
the shade on June 10, and possibly hotter inside their nest that was exposed 
to the sun, the members of Pair J left their eggs unguarded for 34 of 60 
minutes. In the previous three days, the two had incubated close to 100 
percent of the time. 

There was little ceremony when members of pairs changed places during 
incubation. Tapping ceased and a female might do no more than give a low 
waan when arriving near the nest. This generally quiet behavior was broken 
for one pair at the time of hatching, when both sapsuckers greeted each 
other with quirks and called c-waans. These manifestations of excitement sub- 
sided by the following day when both parents carried insects to the young. 


NESTLING PERIOD 


BROODING 


In three nests, watched for over 25 hours, the parents brooded the young 
almost equally, keeping them covered for 70 to 90 percent of the time. This 
was for the first 8-10 days after hatching. Cessation of brooding was more 
irregular with two other pairs. Pair J, after stopping on June 24, began 
brooding again on June 26 with the onset of cold, wet weather and Pair I, 
after brooding regularly for four days, did so irregularly over the next three. 

In one year, I had nests with one, two, three, and four young. The two 
young of Nest J were brooded 82 percent of the time I watched, the three 
young of Nest I 67 and the four young of Nest A 73 percent. While the 
differences were not great, the nest with the fewest young received the most 
brooding. Royoma (1966), writing of the Great Tit, emphasized that heat 
loss was greater in small broods, where young were less efficient at keeping 
each other warm. 


FEEDING YOUNG 


Males and females fed young almost equally (Fig. 40), with the males mak- 
ing 6-10 percent more visits than their partners. I visited Nest J for an hour 
or more every day from hatching, on June 15, to the fledging of the four 
young 28 days later. After a low average (Fig. 41) of 10.5 visits per hour 
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Fic. 40. Observations on three pairs of nesting sapsuckers showing that the task 
of feeding the young was shared by both sexes to a nearly equal extent in all pairs, 
put that of nest sanitation varied. 


during the tme of brooding, the rate jumped to 24 per hour in the mid- 
nesting period. This rate continued until within four days of fledging when 
it fell to 16 per hour. 

It is important to know how many young are in a nest. I was fortunate to 
have encountered four nests that contained one, two, three, and four young 
in 1976. As might be expected, the number of feeding visits increased with 
the number of young. But this was not proportionate. It seemed that the 
fewer the young, the more each one got fed. A possible result of this was 
that the single young one, the survivor of an original two in Nest H, left at 
26 days, while the four of Nest J did not leave until 28 days after hatching. 


INSECT FOOD 


Sapsuckers are versatile insect catchers. They glean by hitching rapidly up 
trunks, flying against clusters of leaves, and, on warmer days, they catch prey 
on the wing. They also go to the ground. Only a small portion of their prey 
is caught by drill holes. When their bills are full of prey, they frequently 
stop at the holes to take sap before flying to their young. Some prey can be 
large. I watched a male fly to the ground one morning to catch a luna-sized 
moth which it carried to a cleft in rough bark to dismember. He then fed 
the body to a nestling four days from fledging. The nestling had a hard 
time. But, with helpful pokes from the male, it finally got the moth down. 
On another day I watched a male sapsucker battle a willow sawfly (Cimbex 
spp.) for two minutes before giving up. I then picked up the sawfly and 
measured it as being 3.4 cm in length. 

Ants are possibly the most common of small prey. One male carried feces 
plus sawdust to the same small hornbeam in two successive years. I cleared 
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Fic. 41. Curve of combined male plus female feeding rates for a pair of nesting 
sapsuckers, showing sharp increase of rate at termination of brooding and decline as 
the time of fledging approached. 


the ground below and, for a time, collected the fecal remains. These con- 
sisted mainly of carpenter ants (Camponotus spp.). In spite of this, I think 
that soft-bodied insects, such as crane flies that one can see from the long 
legs and gauzy wings projecting from bills of parents, form the bulk of prey 
fed to nestlings. The hard parts of ants, in surviving digestion, show up well 
in feces and can thus be misleading. 
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VOCALIZATIONS OF NESTLINGS 


Nestling sapsuckers give check-check-checks that carry like a broadcast from 
the nest. I have found the vocalizations helpful in locating nests; predators 
might do the same. There must be compensating advantages. I think that 
the message is to “hurry, hurry, hurry.” Parents at the height of a nestling 
period look, at times, almost frantic in their rush to collect insects. The check- 
check-checks may be the stimulus. Von Haartman (1956), using a double nest 
with some of the young hidden, found that the hunger calls of nestling Pied 
Flycatchers, which are hole-nesters, definitely stimulated the number of feeding 
visits made by their parents. 

I have heard nestlings give an alarm call only once. This was at a nest on 
the day before fledging, when an unmated female ascended to the entrance 
and poked in at the young. She was greeted by an immediate wailing. The 
young kept it up to 30 seconds after the intruder had left. 


NEST SANITATION 


Male sapsuckers do most of the work of cleaning nests. Of seven nests 
followed at length, I found the females doing none of the work in three, 
and 2, 22, 30, and 56 percent of it in the others. Hearing a steady pecking 
coming from a nest one morning, I watched as the male emerged with a bill 
full of feces and flew to a maple to shake the excreta loose. He then returned 
to carry out three more loads, all mixed with sawdust. I have never seen 
sapsuckers carrying fecal sacs and it is doubtful if their young produce them. 
None of six handraised captives did so. Two of them voided as I took them 
from the nest. One produced a puddle, the other a wet mash, the wetness 
of the excreta being, I presumed, due to the sap they had consumed. 

Parents vary in how long they continue to clean nests. They ceased their 
efforts between four and eight days before their young left at three nests. 
Some males, however, continued to carry out feces until almost the very end. 
Male G removed seven large billfuls in 30 minutes on the day before nest 
leaving. Several nests that I examined after the young had left had black, 
tarry, fecal matter at the bottom. 


INTRAPAIR RELATIONS 


Members of pairs rarely arrive at a nest at the same time. When they have 
done so, I have wondered which sex would enter first. Female B was about 
to enter with prey on June 13, when her mate arrived with crest raised and 
giving scratchy quirks. She flew off, swallowing the insects she was carrying 
as she did so. He then entered. When the two arrived near the nest four 
days later, I heard the loudest quirks I had heard for some time. She left, 
but this time she returned as he was leaving. Her mate on both days was 
the most assertive male that I have encountered. At another nest, the two 
of the pair paused, as if hesitant, on arriving together. The female was a 
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little closer and entered first, while he waited. Taken all together, I have 
never found one sex or the other dominant at a nest. The only exception 
is the dominance of females, for brief periods, during egg laying. 


LONE PARENTS 


When one of a pair is killed during the nestling period, the other one 
carries on. But the behavior of the sexes differ. Lone females are apt to feed 
their young at an exaggerated rate of 20-28 times an hour, bringing little 
prey on each visit. Of three nests tended by such females, the young died. 
Their begging was feeble and I think that they died of starvation. Two lone 
males, in contrast, continued to feed their nestlings as though nothing had 
happened. One of the males lost his nest to predation, but the other fed his 
young one for nine days when it fledged successfully. 

Female C was unusual in attracting a second mate. Her first one was killed 
by a raccoon, as I learned by finding a pile of his feathers below the hole. 
The entrance was well chewed, but intact. Female C fed her young one at 
a rapid rate of 28 tmes an hour. Her behavior, however, had taken a new 
turn by the following morning when I found her calling kwee-wrks. Was she 
trying to attract a mate? I soon found that she already had. The new male 
flew to the nest, but instead of feeding the young, he merely percussed, as 
though trying out a new nest site. When Female C approached, he tapped, 
then flew off in a courtship flight. 

I arrived soon after dawn on the next morning, which was two days after 
the death of the first male. His replacement drummed soon after dawn. He 
then flew to the female, who responded by flying off in a courtship flight, 
similar to his of the day before. The nestlings were now begging loudly and, 
at 05:40, the new male was feeding them. It seemed remarkable that he had 
been able to adapt to the role of being a parent so rapidly. This role, how- 
ever, was short-lived. The raccoon returned that night, killing both him and 
the nestlings. 


Nest LEAVING AND AFTER 


RECRUDESCENCE OF BREEDING BEHAVIOR 


Sapsuckers are generally quiet while nesting. When the male starts drum- 
ming, or the members of a pair exchange quirks four to five days before nest 
leaving, the behavior comes as a change. Loud kwee-urks may come on the 
day the young fledge. Such recrudescences of breeding behavior generally 
last only a few days. But where several pairs have nested not far apart, as 
in some lumbered or other areas, one pair may stimulate the other. This 
was true of a pair in Lyme whose young left their nest on June 29. By July 
3 the male was working on a new one, in between fights with a rival. There 
was much drumming and calling of kwee-urks, as well as pursuits and bobbing 
dances. On 16 July, 17 days after nest leaving, the male excavated briefly, 
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then flew off in a courtship flight. This was the longest recrudescence that 
I witnessed. 


BEHAVIOR OF JUVENILES 


At 07:10 on June 30, about 30 seconds after being fed, a fledgling flew 
from its nest on a circular, downward flight that carried it to a stub 6 m 
away. The young one had been looking about, with its head out of the hole, 
for the previous hour. Neither at this or any other nest have I seen parent 
sapsuckers make special efforts to induce their young to leave. 

The fledglings of Pair A were at drill holes soon after their emergence. 
If a parent was busy taking sap, it gave way as a fledgling approached, the 
fledgling then trying the same holes. The parents continued to feed their 
young insects for some weeks. Parent-young interactions were often accom- 
panied by low week-week vocalizations. I found it of interest to compare the 
young sapsuckers of Pair A with young Hairy Woodpeckers in the same 
neighborhood. The fledgling Hairies were completely dependent on their 
parents. They followed them about, flying where they flew, and making loud 
vocalizations along with half-starting their wings. The juvenile sapsuckers, 
with their weak begging and absence of display, were the reverse. Possibly, 
being able to allay their hunger, to some extent, by taking sap on their own, 
they had less urgency about being fed by their parents. 

Families of sapsuckers, bound to their territories by their sap trees, stay 
together throughout the summer. But the parents are the ones staying clos- 
est. The juveniles come to associate mostly with each other, exchanging low 
wot, wor or week, week greetings, exploring old holes and crevices, flying after 
insects, and occasionally drumming in a feeble, irregular way. I have watched 
these activities to best advantage on the bare trees and stubs of beaver ponds. 
The juveniles were curious, sometimes hitching close to a flicker, a Rusty 
Blackbird, or a Hermit Thrush, only to be driven away. A few, on encoun- 
tering a chickadee, dodged about in play, with wings out, as if facing an 
enemy. They continued to beg when near a parent, even in late summer. 
Their begging is almost inaudible, a slight up-and-down motion of the lower 
mandible often being the only indication that it is going on. 

I have found juveniles drilling holes as early as mid-August. But they do 
not do so in earnest until the very end of summer, a few weeks before they 
leave. Something I have noted repeatedly is that their bills look too long, 
longer than those of their parents. I think this is because they do not do 
enough hard pecking in late August and early September. Bills grow con- 
tinuously and need wear. 

I heard steady quare, quare, quares on September 20, then found a juvenile 
pestering an adult male, presumably its parent. The male kept trying to leave, 
but the juvenile kept coming close. I saw several other such encounters, where 
males ended by driving their offspring away. 
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Family conflicts can continue on migration. Sapsuckers do not nest in 
Maryland, but in October I found a family of them in Creek Wood. A ju- 
venile, marked by an asymmetrical white patch, joined a second juvenile and 
an adult female at a band of drill holes. One of the juveniles then flew to 
join an adult on a neighboring tree. The marked juvenile and another one 
were at the same spot a week later. But the peaceful state of affairs did not 
last. On October 22 and 23 I watched four conflicts, all dramatic. The marked 
Juvenile, in a first of these, flew to an oak making quares, then hitched over 
to an adult male at some drill holes. The male kept shifting away. In another 
moment the two fell to the ground, locked in conflict and making quares. 
The juvenile flew away. The male ascended an oak with a mass of contour 
feathers sticking to his bill, which he had difficulty wiping off. He then flew 
after the juvenile in a long circular pursuit over a field. The conflict was 
possibly territorial for I noticed, over several winters, that Creek Wood was 
occupied by a single male. 


SAPSUCKERS IN CAPTIVITY 


I had two pairs of handraised sapsuckers, one in 1958 and another in 
1960. Both carried on bobbing dances, tapping, excavating, and copulated. 
Neither, however, laid eggs. They did not have room enough to carry on 
courtship flights, in spite of efforts to do so, and I think that they needed 
a larger cage for nesting success. I was still, however, able to learn much 
from them. 

The first signs of breeding were in late December when the sapsuckers 
began calling c-waan and flying about in an alert, restless manner. Drum- 
ming started in January. One of the females tapped every morning in the 
corner where she roosted, and males and females touched bills in February. 
By this time they had lost much of their juvenal plumage. 

I had one male and three females in 1960. The females formed a series 
with No. | having a bright yellow belly and red crest, and No. 2 the same, 
but with a duller cast. No. 3 was practically indistinguishable from a juvenile. 
She was drab and was dominated by the other two. But when it came to 
choosing a mate, she was the one chosen by the male. In an effort to prove 
this, I took all three females away and left the male alone for three days. 
He did a great deal of drumming each day, especially between 06:00 and 
08:00. Then I introduced the brightest female. He attacked immediately. 
Following many quares, the conflict note of sapsuckers, and much pursuing 
back and forth, the female finally crawled behind logs where I had to rescue 
her. I then replaced her with female No. 2. She was greeted, at first, with 
a bobbing dance and quirks, but the male was soon flying about restlessly 
without further interest. His treatment of the drab female was very different 
from that of the other two. He accepted her immediately, and both courtship 
and excavation of a nest were resumed. 
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PREFERENCE FOR NESTING IN FOMES-INFECTED ASPENS 


Woodpeckers have search images of what makes an optimal nest tree. This, 
for sapsuckers in New Hampshire, is a mature aspen bearing conks of the 
false tinder fungus, Fomes igniarius (Fig. 42). The fungus renders aspens fa- 
vorable in several ways. One is by inducing decay in the heartwood which 
makes it easy to excavate and another, in sparing the sapwood, which re- 
mains as a tough outer shell protecting the nest. The tinder fungus infects 
a variety of trees. Among those used occasionally by sapsuckers are butter- 
nuts and beeches. But a number of attributes such as the type of decay, the 
straightness of the bole, and the usual diameter when mature (20—25 cm) 
make aspens especially attractive. The following are accounts of Fomes-as- 
pens that I followed for most of a decade. 

Territory A.—I located the first nest hole in Aspen A in 1963. From the 
time the young hatched on June 12, until they left on July 6, they made a 
persistent and increasing volume of harsh vocalizations. Whether these were 
instrumental in attracting a predator, I do not know, but on July 1, I found 
a rosette of tooth marks around the entrance. These rosettes, as indicated 
by the claw marks and wisps of hair, appeared to be the work of raccoons. 
The attack on July 1 had no apparent effect, for the young fledged suc- 
cessfully five days later. A nesting in the aspen the following year, was equally 
successful. In a third year, 1965, the sapsuckers started an excavation in late 
April, but had abandoned it by May 2. My guess was that the fungus had 
not advanced sufficiently to provide room for another nest. Decay of heart- 
wood takes time. After a year away, sapsuckers returned to nest in 1966, 
1967, and 1968, but failed to return in 1969 when the aspen was still alive. 
With five old holes in addition to an equal number of trial ones, the aspen 
resembed a much used tenement. There was no space left for an additional 
cavity. 

I was not sure how many individuals had been involved in the pairs nest- 
ing in Aspen A between 1963 an 1968. Certain pecularities in 1967, how- 
ever, marked the individuals as the ones that returned in 1968. The female 
of both years was a black morph, having a black instead of red crown, and 
her mate, in both years, used the bark of the same small hornbeam as a 
place to discard feces. 

Territory B.—The sapsuckers in Territory B nested in a butternut in 1963 
and an aspen in 1964, both trees having conks of the tinder fungus. The 
aspen died in 1965 and was not reused. I had come to feel, by this time, 
that sapsuckers nested only in aspens that were still alive, even if barely so, 
as was true of the aspen used by the pair in 1967. This tree had died by 
1968. To my surprise, the sapsuckers made fresh excavations, and nested in 
it successfully i in the following two years. 

The efforts sapsuckers can make to nest in a Fomes-infected aspen were 
exemplified in 1965. Female B was working on a small, funnel-shaped ex- 
cavation on a healthy aspen on April 24. This seemed unusual, for I could 
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see no conks. Closer inspection, however, revealed three small ones where 
the female was working. The smoothness of the bark made it difficult for 
her to cling and she slipped several times. I found later that she had rough- 
ened the bark to keep herself from doing so. Although now able to hang 
on, she made little headway. 

The pair was working on a second aspen in May. This tree had many 
conks but, with a diameter of only 12 cm and a crooked bole, it was obviously 
unsuitable for nesting. Yet the sapsuckers continued and were able to enter 
on May 7. For the next three weeks I was never sure of just what they were 
doing. They visited their aspen repeatedly, performing displays, but showed 
no signs of nesting. Finally, in early June, they moved away. Curious about 
what the aspen might look like inside, I cut it down. With a diameter of 8.6 
cm and a length of 51.4 cm, the cavity had a surprising shape. It was nar- 
rower as well as twice as deep as a usual nest. Whe excessive depth, Iypre- 
sumed, was due to the slope of the hole, which allowed light to slant in. Why 
should the sapsuckers have worked so long on a site so obviously inadequate? 
I think that it was the only way they had of expending their breeding energy. 
Their territory had become exhausted of adequate sites and the two Fomes- 
aspens, inadequate as they were, were all they had to work on. 


PREDATORS 


I had come to feel by 1966 that nests in aspens had good chances of suc- 
cess. Only one in ten had failed. In 1967, however, I encountered three, all 
in aspens, that were destroyed by raccoons. 

Female W had already lost her mate when I found her nest on June 24. 
She was still caring for her young a week later. On the following day I dis- 
covered gnawings around the entrance. Looking to the ground, I found two 
piles of feathers, an old matted one of the male and a fresh one of the 
female. It is often difficult to know why a predator succeeds. In this case, I 
wondered if the cavity, 10 m up, had been too shallow. Some sapsuckers are 
limited, in excavating, by the extent of fungal decay. If a cavity is not deep 
enough, a raccoon can reach in and pull the sapsucker through the hole. 

Another nest had been attacked by June 5. It had further tooth marks 
two days later. But the sapsuckers continued feeding their young until the 
raccoon attacked on June 27. So much bark was chewed away by this time, 
that I could see the sapwood from a distance. I was not surprised to find 
the remains of the male on the ground. The entrance remained intact. As 
already described, the female attracted a new mate. In another two days, 
the raccoon, after a lot more chewing around the entrance, caught him as 
well as all of the nestlings. Why should the raccoon have succeeded? The 
nest was, seemingly, in an ideal aspen. It provided ample decay for a cavity 
25 cm deep, which is the usual depth of a sapsucker nest. Its chief hazard 
was in being too low. At only 2 m above the ground, it was the lowest of 
more than 50 nests that I have found. A raccoon may feel bolder if it has 
less far to climb. It may also find a nest more readily. 
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Weasels could be one of the more effective predators of hole-nesting birds. 
A nest may also be at greater risk if by a stone wall, for weasels often use 
walls as highways. I had these thoughts as I watched a weasel on a wall that 
ran within a meter of Nest I. Female I was making quares as the weasel stood 
up to look at me. I found the remains of a nestling below the nest a few 
days later, and that of a second one at the bottom of the cavity. There were 
no tooth marks this time, such as are left by raccoons. By looking closely at 
spots of rough bark, I was able to collect about thirty short, whitish hairs on 
the bole of the aspen. When I compared these with those on the belly of a 
weasel, represented by a museum skin, they looked much the same. Al- 
though a snake might have entered the hole, there are few tree-climbing 
snakes in northern New Hampshire. A snake, furthermore, would have 
swallowed the nestlings whole. It seemed likely that a weasel was the preda- 
tor. Johnson (1947) gives an interesting account of a male sapsucker attack- 
ing a weasel that was trying to enter its nest. 

Abandonment of one nest in a Fomes-aspen was a puzzle. Its entrance was 
8 m above swampy ground. The sapsuckers had been feeding their young 
for a week when I found that a raccoon had gnawed the hole. But this made 
no difference, for the male sapsucker was feeding his young as before on 
the following morning. I was perplexed, therefore, to find the nest deserted 
a week later. Seeking an answer, I cut the tree down. What I found was a 
cavity partly filled with frass and penetrated by tunnels of carpenter ants 
(Fig. 42). While carpenter ants are not predators, their activities by day and 
night may have been enough to drive the sapsuckers away. But this is hard 
to say. Conner and Lucid (1976) found tunnels of carpenter ants leading 
into the cavity of a family of flickers, opened after the young had fledged. 
Even though the tunnels were teeming with ants, the nestlings seemed to 
have escaped unscathed. 


REACTIONS TO BARRED OWLS 


The only reactions of sapsuckers to actual predators that I observed, were 
to Barred Owls. A feature of these was the way they were graded according 
to the stage of nestling. I scared an owl from a perch only 3 m from a nest 
in 1963, and, in 1967, only a little farther away from the same tree. The 
young in the first nest were just hatching and in the second were a few weeks 
older. All I heard from the sapsuckers, in both years, were a few waans of 
mild alarm. I was surprised, on approaching the aspen in 1968, to find the 
male much excited by a Barred Owl perched in a grove well away from the 
nest. The owl flew off but the male continued his shrill quarrs. I followed 
as he flew to the nest, then back to the grove four times, with crest raised 
and tail spread. Ten minutes after the owl had left, the male sapsucker was 
still giving quarrs at rates of up to 36 a minute. All of this time, the nestlings 
were leaning out of the hole and begging steadily. They were well grown 
and ready to fledge. The male fed them a few times, but this did not in- 
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terfere with his returning to the grove and calling quarrs. These continued 
for a half hour. The size of the young and their vulnerability to predation 
when about to fledge, may have been what led to the male’s concern. His 
mate, oddly, had continued feeding the young during the whole episode, as 
if nothing were wrong. 


INTERACTIONS WITH FLYING AND OTHER SQUIRRELS 


Sapsuckers keep returning to a Fomes-aspen in successive years, as long as 
they can find room to excavate holes. The old holes, meanwhile, are almost 
invariably occupied by flying or other squirrels. I found a flying squirrel 
occupying the 1964 nest of a pair of sapsuckers, in the spring of 1965. When 
the sapsuckers returned, they made a new hole only 30 cm below that of 
the squirrel. A low afternoon sun, on June 5, induced the male sapsucker 
to stop incubating, at least temporarily, to catch insects by the nest. The sun 
also led the squirrel to look out. I now watched as the sapsuker swooped at 
the squirrel six times, then clung to peck it as the squirrel withdrew. The 
squirrel seemed unfazed, reappearing as soon as the sapsucker left. 

The sapsuckers of Pair C nested in a Fomes-aspen for seven years, with 
flying squirrels almost always occupying one or another of the old holes. 
Observing that the sapsuckers were taking turns guarding their nest on June 
13, I wondered what the flying squirrels might be doing. But they were not 
involved. After 10 minutes of watching, I saw a gray squirrel raise its head 
from a well-gnawed hole, only several meters above that of the sapsuckers. 
Each sapsucker, as it arrived with prey for its young, turned its head to eye 
the squirrel. 

The two were behaving in the same way on the following noon. But this 
time, instead of a gray, I saw a red squirrel. It ran past the sapsuckers’ nest 
to squeeze into an old hole not far below. After looking out for five minutes, 
it ran up the trunk to leap onto another tree and disappear. The sapsuckers 
gave up their guarding immediately. 

Hairy Woodpeckers use the same kind of Fomes-aspen as sapsuckers when 
they can, which is not very often. A pair nested in a Fomes-aspen in 1965. 
Flying squirrels took over their old hole in succeeding weeks. As often hap- 
pens, the squirrels enlarged the entrance to such an extent that four of them 
looked out simultaneously when I knocked the next spring. The Hairies made 
no attempt to use the aspen a second year. Sapsuckers excavated a hole in 
it in 1966, not far below the gnawed hole of the flying squirrels. I think that 
this tolerance of sapsuckers for flying and other squirrels as neighbors has 
advantages in forstalling competition. Being of the same body size as sap- 
suckers and nesting, at times, in Fomes-aspens, Hairies could be severe com- 
petitors. But I have never known Hairies to nest in aspens or another tree 
that already had holes. I think that this is to avoid having squirrels or other 
animals as neighbors. By using aspens over a number of years, sapsuckers 
secure them for their own use. That is, by tolerating the presence of flying 
or other squirrels. 
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It should be emphasized that although sapsuckers prefer to nest in Fomes- 
aspens, they are often forced to nest elsewhere. Trembling aspens are com- 
mon, but ones with just the right kind of Fomes-infections are rare. Twenty- 
one of 50 nests that I discovered were in other trees, that included paper 
birches, beeches, elms, and maples. Three of the nests were destroyed by 
raccoons. With only dead wood enclosing the cavities, they chewed through 
walls wherever they were weakest. 


METHODS OF COMMUNICATION 


VOCALIZATIONS 


Breeding call.—A loud, squeal-like kwee-urk, kwee-urk that, at full intensity, 
is delivered in sets of six or more. Breeding calls are used by a male to attract 
a mate or, if already paired, to attract her to a nest site. The calls are also 
territorial. 

Quirks —Members of pairs and at times, at the start of a breeding season, 
two males, give scratchy quirks on meeting. Quirks are nearly always accom- 
panied by bobbing. The vocalizations plus dances serve to strengthen the 
pairbond, if between the sexes, or to emphasize a conflict, if between males. 

Intimate notes —Week, week; wurp, wurp, and similar low notes are often ex- 
changed when the pair, or later parent and juvenile, or two juveniles, meet 
at a sap tree or other place. 

Disturbed notes—Sapsuckers give a mewing c-waan when mildly excited for 
any reason, whether a flow of sap in January or the presence of an observer 
by a nest. When greatly disturbed, as by the presence of a predator or a 
severe conflict, they give repeated, shrill quares or quarrs. 


DRUMMING AND TAPPING 


Drumming —The drumming of sapsuckers begins rapidly, then becomes 
drawn out like a slow, telegraphic code—drr-a, da, da-da, da, da. It may sound 
loud and explosive when delivered on a piece of metal, the hard, warped 
bark of a dead maple, or other place of special resonance. Drumming serves 
to express territorial dominance and nearly always accompanies conflicts. It 
can also serve, along with kwee-urk breeding calls, to attract a mate. 

Tapping.—Y ellow-bellied Sapsuckers tap at rates of 4-5 taps a second, in 
bursts of 30 or more taps when at full intensity. A male may tap for several 
minutes, even when out of sight at the bottom of a cavity, in trying to win 
his mate into acceptance. Females tap less exhaustively, their tapping serving 
to register acceptance of a nest site. Tapping ceases toward the end of ex- 
cavation, but may be resumed, transiently, at the end of nesting. Sapsuckers, 
when tapping at greatest intensity, spread the “shoulders” of their closed 
wings (Lawrence, 1967). 
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DISPLAYS 


Wing noises —Sapsuckers, like other woodpeckers, can fly silently, but make 
a ruffle with their wings when mildly excited. Courtship flights are accom- 
panied by a snipe-like winnow that can be heard for a considerable distance. 

Courtship flights—These flights, made with crests raised and short, flut- 
tering wing beats, are usually away from a partner, and either to or from a 
nest excavation. The performer, in swinging low, displays the black and white 
of wings and the white of the lower back. Taken with the winnow noise, the 
flights are dramatic and build attachment to nest and mate. 

Bobbing dance.—There is something military about two sapsuckers as, with 
crests raised showing the red frontal shields, and bodies vertical, they pump 
up and down, giving scratchy quirks. Their postures show off the red of the 
elongated neck (or white in the case of the female), the jet black jugulum, 
and bright yellow of the belly. The dances are always brief. They may be 
done singly, as when one partner, already by an excavation, taps, as its part- 
ner arrives to do a bobbing dance (Fig. 43). Bobbing dances can occur be- 
tween males, especially in the early breeding season before the females ar- 
rive. 

Elongation of neck—A male sapsucker, on seeing his mate fly to a limb to 
take a copulation pose, may raise his crest and elongate his neck, the red 
feathers of his throat bristling outward, then fly to her. The performance 
is much like the sexual-readiness-pose of the male Red-headed Woodpecker. 
Either a male or female sapsucker may elongate its neck, on suddenly hear- 
ing a partner call or tap. 

Touching bills —Sapsucker occasionally touch bills in courtship. 

Threat.—Sapsuckers may extend and raise their wings to look larger than 
they are in conflicts. 
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FALL AND WINTER 


MARYLAND 


Flickers wintered in Seneca Swamp where, on some fall mornings, their 
drummings, high calls, bill-wavings and we-cups made them the most con- 
spicuous of woodpeckers. Poison ivy berries were a main attraction. These, 
plus the fruits of dogwoods, black gum, woodbine, hackberry, and small wild 
grapes kept them busy from October until January, in groups of three or 
four to a dozen. To some extent they were like the robins that fed on fruit 
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and made the woods noisy with their pipings. But in winter I was more apt 
to see the flickers on the ground. What they found there was not always 
apparent. On February 14, I noted about 20 hopping about in a cornfield 
lightly covered with snow. From their tracks, I could see where they had 
pecked at ears of corn. On other days I found them tossing leaves aside 
where pin oak acorns were rotting or probing damp earth by the swamp, I 
supposed for earthworms. 

It is hard to know how many ants flickers find as far north as Maryland 
in winter. I noted repeatedly that considerable areas of swamp were empty 
of flickers on some mornings. It was only when I located a pair of Pileateds, 
that I found flickers. Both species worked on much the same kind of rotting 
logs and stumps as though looking for the same kinds of prey. 


SOUTHERN FLORIDA 


The lawn close to a cottage we occupied at the Archbold Biological Station 
was a good place to watch flickers in winter in southern Florida. The pair 
foraged 1-3 m apart. They probed into ant tunnels, holding their bills in a 
second or two, or tossed sand aside, then flicked up the ants they had dis- 
turbed. The male, on February 24, seemed bothered by ants getting among 
feathers at the front of his head. He stopped every few seconds to scratch 
with one foot, then with the other. Then I noticed that his mate was doing 
the same. As the flickers had not done this at other times, I wondered if 
ants in some places were more aggressive and irritating than others. 

It is impossible, for the most part, to see what flickers are feeding on when 
seeking prey in old stumps or on the ground. I got some idea, however, by 
watching my handraised flickers. They liked to feed on half oranges. When 
these had been finished, I added a little dog food and set them out in the 
yard. They were soon swarming with ants. It was then amazing to see the 
way the flickers, whipping their tongues in and out as much of 4 cm beyond 
their bill tips, cleaned up the ants in no time. 

The male in Florida, if close, was quick to see whenever his mate found 
a particularly good spot. He then moved in and took over. The female ap- 
peared to be tolerant of these displays of male dominance. On January 14 
I noticed something curious when a male was working in a cleft at the base 
of a live oak. A female landed 2 m away. She moved directly to him, drove 
him away, and worked where he had been. This was the only time that I 
ever saw a female flicker displace a male. 

One can watch woodpeckers for a long time without ever seeing them 
drink, as Hoyt (1957) has noted for Pileateds and Sherman (1910) for flick- 
ers. This is because these two species, I think, are shy when coming to the 
ground. While watching the flickers in Florida, I saw one drink at a leaky 
faucet where Blue Jays were coming. What aroused my curiosity, however, 
was the way both flickers and Pileateds came to the flat bend of a big oak 
limb above our cottage door. The limb had a natural cleft that filled with 
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rain water. I kept it filled with a hose when it ran dry and found that both 
flickers and Pileateds came to it fairly often, whereas I had never seen them 
come to a permanent pool not far away. 


EARLY BREEDING BEHAVIOR IN FLORIDA 


CONFLICTS 


A male alit on a pine tree on the morning of February 2. He called we- 
cup, gave an abbreviated high call, then rested a moment before flying to 
the ground. A second male, equally unhurried, alit in the same grassy open- 
ing and the two faced each other. They pointed their bills up about every 
15 seconds to wave them about, thus exposing their throats and black malar 
stripes (Fig. 43). The dances went on in silence for six to seven minutes. The 
males then hopped to a new opening for another few minutes of the same 
performance. Wings and tails were kept closed. Both finally flew to different 
trees, and the dances, which were for domination of one section of a pasture, 
ended without physical conflict. 

Frost lay on the ground three days later when, at 07:30, I heard a medley 
of we-cups coming from the corner of the pasture where the males had dis- 
played. There were now three flickers, a male and two females. They were 
all clinging to the trunk of a pine and would occasionally join in bursts of 
bill-waving to the accompaniment of low we-cups. The male was the least 
interested. He finally flew to a dead stub where he drummed and gave a 


Fic. 43. Silent dance of two male flickers, Florida pasture, February 2. 
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high call. The two females quieted down as soon as he had left. Their vo- 
calizations were now chewki, chewki and their bill-waving became mild. They 
soon flew away. The trio reassembled shortly afterward on a dead pine where 
the male was perched on a limb with the females on either side. Dances 
lasting 4—5 seconds alternated with periods of quiescence lasting 30 seconds. 
Their dances, unlike those of the two males, were at full intensity. All three 
birds waved their bills, called shrill we-cup, we-cups, raised their red crests 
and displayed much yellow by partly spreading their wings while fanning 
and uptilting their tails. The male tried to drum between dances. The fe- 
males, however, gave him no respite, for they would start a new dance which, 
to all appearances, he seemed compelled to join. Affairs continued in this 
fashion for five minutes. The tempo was gradually decreasing when one of 
the females suddenly flew at the male, driving him from his perch. The 
attack roused excitement all around. The we-cups were again shrill, and one 
of the females drummed briefly. A second attack maintained the excitement. 
This time the aggressive female struck the male as if attempting to alight on 
his back and the two fell grappling to the ground. The male then flew away. 
In his absence the females reverted to a mild bill-waving, accompanied by 
low chewkis and we-cups. Variations of these performances went on for one 
and a quarter hours. 

What Cloudsley-Thompson (1965:88) wrote about the Eurasian Blackbird 
applies well to these two sets of conflicts observed in a Florida pasture. “In 
general male birds fight mainly for territories, females mainly over mates. 
Thus, although female Blackbirds fight less often than males in the spring, 
they probably fight more violently.” Triangular conflicts, of two females over 
a male, with the females fighting intensely, have been commoner among 
flickers than with other woodpeckers I have studied. 


SEARCH FOR A NEST SITE 


Nearly three months later, on April 30, I found a pair of flickers on the 
dead pine where the two females and a male had fought on February 5. The 
male was doing full bill-waving dances while she swung and bowed only mildly. 
She was less excited and soon flew away. He remained on the dead pine, 
drumming about once a minute and giving occasional high calls. His mate, 
in spite of being 240 m away, joined in with high calls and drummings of 
her own, as if communicating with him. He made two moves in her direction 
(Fig. 44), continuing his part of the duet all the while. What appeared to be 
an impasse was broken when I chanced to see her returning, first to a pine 
20 m away, then to one adjacent to her mate. He stopped calling. There 
were no more vocalizations from either bird for 30 minutes. During this time 
he drummed alone until she broke a 20-minute silence by drumming with 
him. The duet had no synchronization. Each flicker drummed, more or less 
haphazardly, about once every 40 seconds. A man piling boards finally 
frightened the pair away. Events which took place two days later suggested 
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Fic. 44. The Florida pasture. Diagram of the events in the early breeding behav- 
ior of a pair of flickers, including conflicts associated with pair formation and a distant 
communication between the male and female over the site of a nest hole. 


that the long communication, followed by the duet, involved possible sites 
for a nest hole. 


AGREEMENT ON FEMALE’S CHOICE 


On May 2 I heard tapping near the tree where the male had drummed 
in the long communication of two days previously. I then spotted the male 
as he tapped 12 bursts of 8 to 12 taps each, just above a weathered exca- 
vation. His mate was on a limb above. When he left, she flew down and 
inspected the site. She did not tap, an indication that the stub was not ac- 
ceptable. At 06:45, a half hour later, I found her calling once more from 
her pine stub down along the fence (Fig. 44). She now entered a hole in the 
stub, turned around and looked out for five minutes. Then she withdrew 
and tapped just inside the entrance, where I could see her bill as she gave 
two bursts of four taps each. The male reached the entrance by the second 
burst, his crest raised and tail spread as he made soft chewki notes. She slipped 
out, brushing past his neck. He now entered and appeared to tap inside. By 
the intensity with which he excavated the hole, already hollowed in a pre- 
vious year, and by a coition that took place later, it was evident that the male 
had accepted the female’s choice of a nest site. 
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In the midst of tossing sawdust, the male emerged with a piece of debris. 
Instead of dropping it out of the entrance, he flew off with it, holding his 
head high in an awkward fashion. He dropped the debris by an adjacent 
tree, then wiped his bill. The whole process, soon repeated, was a symbolic 
removal of a fecal sac, well before nestlings were due. 


DEVELOPMENT OF BREEDING BEHAVIOR IN CAPTIVITY 


As with other woodpeckers, my plan was to combine studies in the field 
with those made in the aviary with handraised individuals. The latter mated 
and incubated five fertile egg in the spring after I acquired them. I thus 
had opportunities for observing details of courtship and mating that I would 
not have had through field studies alone. 


JUVENILE DEVELOPMENT 


I removed two well-developed young from a nest in our backyard in Be- 
thesda on July 7 and considered them fledged on July 11. On this day the 
female waved her head and body, called we-cup, then seized her brother’s 
bill in her own. I was to witness no further bill-touching until December. 
The flickers were comparatively quiet during July and August but, when 
approaching each other, they might dance like mechanical puppets and call 
we-cup. They did a little drumming in August and the male gave his first 
high call at the end of the month. A postjuvenal molt was now underway. 
The female had lost her black moustache (malar) stripes by September 9. 
Both flickers now had bright yellow under wings and tails and their reactions 
to each other became of increasing interest. 


ASSOCIATION AND DOMINANCE 


The male gave occasional high calls during fall months and often danced 
and called chewki when coming near the female, whose behavior remained 
subdued. Both flickers drummed. The bursts might start in a slow way be- 
fore reaching the intensity that became habitual later on. It was evident that 
the two birds liked to be together, for, if he flew to the ground, she might 
follow and both would toss leaves and soil within a short distance of each 
other. His dominance was manifest at feeding places. If he found a good 
spot, and she approached, he would dance and give we-cups in protest and 
she would leave. If she turned up something of interest, such as an earth- 
worm, he might displace her quietly. These situations continued throughout 
the breeding season. 

There was one event that lead, on two occasions, to a reversal of the male’s 
dominance. This was when I used a hose to water logs and plants. The male, 
unlike his mate, was much alarmed by this procedure. On September 17 and 
again on October 6, he ran about the bottom of the aviary in a furtive man- 
ner for some hours. During this time the female assumed a dominant be- 
havior, dancing at full intensity and calling we-cups. She appeared to be stim- 
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ulated by his submissiveness. This fortuitous experiment suggested that the 
male’s usual activity in dances and vocalizations was a way of maintaining 
dominance. As soon as he stopped, she took over. It thus seemed, as Lorenz 
(1970) has described, that male dominance is needed for the female to be- 
have like a female. 


PAIR FORMATION 


Wild flickers in Seneca Swamp behaved much like my captives in display- 
ing fragments of breeding behavior in the fall. The swamp flickers were 
migrants. When winter led to a cessation of their incipient breeding activi- 
ties, my captives, living indoors, continued to develop. I suspected that some- 
thing approaching pair formation took place in early December. The female 
became more assertive and this seemed to stimulate her mate. By December 
10 she was taking much of the initiative. After one chewki dance at full in- 
tensity, the two birds seized each other’s bills. The female then drummed. 
She had done little drumming in previous months. The male drummed reg- 
ularly on an upright log, and on January 2, his mate settled .5 m below him 
for an alternating duet. They had many such duets in following months. 


DISPLAYS AGAINST TERRITORIAL RIVALS 


I put the pair into a large cage outdoors on February 22. A pair of wild 
flickers was soon displaying on the outside of the wire. The yard now re- 
sounded with high calls and drummings. Both wild birds would fly to the 
wire with wings and tails outspread, displaying their full yellow, as male dis- 
played against male and female against female. This sex alignment was in- 
variable. The displays continued vigorously throughout the next day, in spite 
of rain and, with some lessening, for several weeks. The wild female was the 
most persistent. She would run around the edge of the wire, tilting way over 
in constant we-cup and chewki dances, following the tame female wherever 
the latter moved. The tame female responded with similar dances. The wild 
female sometimes drummed loudly on a metal gutter above the cage, or gave 
high calls from adjacent trees. The wild male carried on in the same manner 
as his mate. He was less interested, however, and would fly away after a 
shorter time. The tame male did not pay much attention to him. 

I found it of interest, in this experiment with an outdoor cage, that the 
wild flickers were paired and ready to defend a territory in winter and that 
the displays, vocalizations, and drummings used in the conflicts were the 
same as those observable in courtship. Also of note was the greater intensity 
and persistence of the females in conflict, something that I had also noted 
in Florida. 


BEHAVIOR ASSOCIATED WITH A NEST BOX 


New types of behavior appeared when I placed a nest box in the aviary 
on March 9. The male kept putting his head and shoulders in to inspect the 
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hole and did the first tapping that we had heard. 

There was never doubt that he took the lead. His efforts to win over the 
female now went through a series of phases. A first was to enter the box 
completely from the day it was installed, while his mate did no more than 
cling to the outside. Either bird might hang from the entrance by one foot 
to sound the outside with a few pecks or to explore it with its long tongue. 
He did most of the early tapping and was the first to tap from the inside. 
The female responded in a variety of ways. Her more common responses 
were to drum or give a high call; answer him with soft notes such as what, 
what and, sometimes, to fly to the roof of the box for a chewki dance. Al- 
though the male took the lead at the nest, she showed her drive in following 
him about, joining him wherever he might alight, and often initiating danc- 
ing. 

ae activities included duets of drumming, occasional bill-touching and 
shrill we-cups. In spite of these activities, it became evident that the first box 
was too small and that I would have to replace it with a larger one. 


Two weeks after I had installed a larger box, the female entered. Both 
flickers were soon going in together. She usually came out first. If she hap- 
pened to be inside and he looked in, she might squeeze out past his neck. 

As soon as she started taking this greater interest, he began removing the 
sawdust that I had placed in the bottom. But, instead of tossing all of it out 
of the entrance, as is customary, he sometimes carried up to five billfuls 
across the aviary and deposited them. His manner of holding head high in 
flight was suggestive of a parent flicker flying off with a fecal sac. 

If the male tapped while on the outside of the nest, the female might 
alight on the roof and bend downward in a chewki dance. The male would 
then raise his red nuchal patch and swell upward toward her without moving 
his feet from the lower rim of the hole (Fig. 45). At a later time, when she 
began tapping more frequently, she would swell upward toward him in sim- 
ilar fashion or, if he only came near the box, she might swell sideways with 
her breast toward him, the “swelling” being a slight elevation of the contour 
feathers. This behavior was a sign of increasing closeness of the pairbond. 
The female made low what, what and wor, wot notes as drumming declined 
and the aviary became quieter. Quiet, with woodpeckers, comes at a peak 
of courtship. Signs of an increasing assertiveness of the female were bill- 
touching (Fig. 45) and occasional swoops at the male, whether he was at the 
nest entrance or on the ground. 

Just as everything seemed to be going well, she lost interest. Like all wood- 
peckers I have studied, the female is the final arbiter of whether a site or 
cavity is really suitable. The female’s loss of interest meant that I must do 
something. A third and successful cycle began on May 4 when I set the box 
away from the wall on a pole. 
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Fic. 45. Some events characterizing the early reproductive behavior of flickers. 
(Above) Bill-touching. (Left) Male at entrance to nest box “swells” upward toward 
mate who is doing a chewki dance on roof. (Right) Male removing large piece of debris 
from nest box. 
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FULL ACCEPTANCE 


The female’s acceptance of the box in its new position was indicated, on 
May 5, when she tapped 10 bursts of six to eight taps each when just inside. 
She later tapped out of sight at the bottom, thus recapitulating the behavior 
of the male earlier in the season. In another change she spent increasing 
amounts of time clinging to the entrance or quietly disappearing inside. Her 
mate might look in briefly, then leave. The pair was usually on the ground 
feeding when she flew up making soft ozks to crouch on a limb. Full copu- 
lation took place on some occasions and pseudo-copulation on others. In full 
copulation, the male flew to his mate when she had assumed the inviting 
pose, mounted her back and took time to get well established. He then pecked 
down at her bill while falling to the left and somewhat backward as cloacal 
contact took place. We observed copulations three or four times a day, but 
there were undoubtedly more of them than we saw. They might take place 
at any hour. 

An aggressiveness, or temporary reversal of dominance by the female, came 
as a marked change from her earlier manner. When she was in the box, she 
might draw back and strike at her mate when he came to the entrance. 


BEG CAVING 


The two exchanged soft, low notes, but drummings and high calls were 
infrequent as the time of egg laying approached. It was evident when the 
female was about to lay her first egg by the way she puffed out her breast, 
thus filling the nest entrance, and drawing her head back as if to strike. She 
struck at my hand savagely when in the same pose a few days later. This 
was unusual boldness, for she had always been shy. When a hen’s eggshell 
was placed in the aviary on May 27, the male immediately explored the frag- 
ments with his tongue, and left. His mate then flew down and ate the pieces 
eagerly. 

On May 29, the female came to the entrance at 07:00 making soft notes. 
Her mate tapped briefly from the bottom of the nest, then slipped out and 
she entered. A similar episode took place the following day, only this time 
the male remained inside incubating. He did not spend nights in the hole 
until the next day, May 29, when the fifth and last egg was laid. 

In summary, the final breeding attempt began on May 4, copulation was 
first observed on May 7, the first egg was laid on May 23, and full copulation 
was last observed on May 27, 20 days after the first one. A fifth egg was 
laid on May 29. 


FINAL COLLAPSE 


I decided, ultimately, not to allow any full nesting of the flickers in the 
aviary. This was a hard decision to make but we were about to go on leave 
with our five children; early breeding behavior, I consoled myself, had been 
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the principal object of the study. The female flicker lost all interest in nesting 
when I reintroduced the male sapsucker. He was very territorial about the 
aviary. He attacked the female flicker early on the morning of May 30 and 
she became too frightened to return to the nest. Her mate waited a long 
time. He finally came out and began a relentless attack, driving her back 
and forth across the aviary to the point of exhaustion. He then alit on her 
body and pecked at her head. She only escaped by crawling into a hollow 
log from which I rescued her some hours later. I removed the male sap- 
sucker to give her a respite. Amazingly, she recovered sufficiently to resume 
incubation late in the afternoon. 

Both flickers had lost interest by June 5. They were feeding in the after- 
noon when the male suddenly went wild. There was no immediate cause of 
his explosive behavior that I could perceive. He gave high calls, drummed, 
and did bill-waving dances, interspersed with frantic flying to and fro. She 
followed him about but remained calm. The male now went to the nest and 
emerged with an egg which he deposited on the ground. He then carried 
out three more, all of which oozed blood from punctures and contained 
embryos. The fifth egg was punctured but not removed. After this episode, 
the male quieted down and the two were as peaceful as before. 


NESTING IN NEW HAMPSHIRE 


EXCAVATION 


Hairies, Downies, Pileateds and sapsuckers all carve fresh nest holes each 
year. Flickers do so as well but are often given to using a nest box or old 
cavity, tossing out former squirrel nests or other debris, if need be, in order 
to do so. Pair B did this in the hollow top of a willow stub one year. With 
little excavating to do, Male B spent much of his time resting and preening 
by the hole, or drumming against the side of it and giving high calls. 1 could 
tell when Female B came to trees nearby by the sound of soft orks. Starlings 
hung around and sometimes looked into the hole. The flickers copulated 
over a number of days and, just when I thought they might be able to hold 
the cavity, the starlings took it over. Starlings did this so regularly when I 
tried to study flickers in farmlands near the village of Lyme, that I gave up 
and took to studying the nesting of flickers at a beaver pond. This, being 
well surrounded by woods, was free of starlings. 

Pair A started an excavation at the beaver pond on May 16. It was 18 m 
up in a tall stub arising from the middle of the pond. With no leafy trees 
to interfere, I had fine views, but I found little to record. The male, working 
steadily for 60 to 80 minutes at a stretch, did 81 and his mate 19 percent 
of the excavating in the five days that it took them. This was in a total of 
10 hours that I watched. The two did little communicating. A minimum of 
tapping and a few otks and chewkis were all I heard. I could see many small 
conks where the flickers worked. These, indicators of fungal decay, ex- 
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plained, I thought, why the flickers were able to complete their cavity with 
such speed. 

Although males do most of the work of excavating under usual circum- 
stances, I watched one pair at the pond in which the female did essentially 
all of it. The male, when he came to the hole, did no more than look in, 
excavate a minute or two, and leave. His mate, working steadily for periods 
of up to 85 minutes, finished the cavity in five days. Following copulations, 
she appeared to lay eggs and incubate, still with little assistance from her 
mate. I think that this situation resulted from the pair starting their exca- 
vation in the second week of July. This was the latest that I have ever seen 
a pair start to nest in New Hampshire. It seemed that, with the normal 
breeding season drawing to a close, the male had lost much of his breeding 
urge while she still retained hers. 


COPULATIONS 


I witnessed seven copulations by the pair at the beaver pond in the latter 
part of May. The first was on May 21, the day the nest excavation was com- 
pleted and the last, nine days later, on the second day of incubation. Female 
flickers squat belly flat and crosswise on a limb, with wings drooping, when 
ready for the male. When close I have heard wo, wor and medleys of other 
low notes that reminded me of Blue Jays. The copulations at the beaver 
pond lasted 7—10 seconds. About three-fifths of this time was needed for the 
male to become established, and the rest, for him to fall to the left as the 
female moved her spread tail and cloacal contact was established. The male 
pecked down at the female as he started to fall. In most of the copulations 
of Pair A, Female A was by the hole when Male A first flew to her making 
otks. She then flew across the pond to a dead spruce and he followed. After 
copulating, he flew back to the hole and entered. 

The behavior of Female A, after copulations two and three, was curious. 
She continued to rest where she was, with feathers ruffed and eyes blinking, 
as if falling asleep. This was for nine minutes on May 21 and eight on May 
23. Lethargy at me of egg laying is something I have noted in Downy 
Woodpeckers and in a variety of other species ranging from Common Grackles 
and White-breasted Nuthatches, to Red-shouldered Hawks. Since it occurs 
in individuals, rather than being a general rule, I think that it is probably 
due to egg binding. In all later copulations, Female A flew away right af- 
terward in seemingly excellent condition. 


EcG LAYING, INCUBATION, AND BROODING 


Male A drummed and gave high calls once his excavation was complete. 
Being under pressure no longer, he had time to rest, preen, and seek the 
attention of his mate in a period when copulations were still going on. He 
excavated for a few brief spells, but I saw no sawdust produced. 

I witnessed an odd incident during the egg laying period with flickers in 
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our yard in Bethesda. The female, after entering her nest hole very slowly, 
reappeared with an egg in her bill and flew off with it. I saw a gray squirrel 
enter the nest later, as if taking shelter from the rain. Possibly the squirrel 
had disturbed the female earlier. The flickers went on to nest successfully, 
in spite of the intrusion. 

There was little with Pair A, at the beaver pond, to indicate when egg 
laying ceased and incubation began. The pair was restless during both pe- 
riods, entering, only to look out as if on guard. By the third day of incu- 
bation, however, both of the pair were 80 percent, and in the last nine days, 
close to 100 percent attentive. The actual length of their sessions were hard 
to determine. Although I spent up to two and one-half hours a day watch- 
ing, I was never able to see the whole of any one session, 1.e., the time be- 
tween changeovers. I was, however, able to time a session at another nest at 
two hours and 20 minutes. 

The nest hole at the beaver pond appeared deserted most of the time. 
Unless a Hairy Woodpecker on other intruder landed on the stub, leading 
the flicker to look out, I had few ways of telling whether the nest was still 
occupied. On several days I had to throw a log in the water to make the 
incubating partner look out. 

I have found it difficult to tell when eggs hatch in flicker nests because 
parents, feeding by regurgitation, do not carry food in their bills. They con- 
tinue to sit, furthermore, as tightly when brooding as when incubating. In 
this dilemma, I have estimated the days of hatching as being 28 days before 
the day of fledging. On this basis, Pair A brooded for a little over six days, 
with Female A doing 79 percent of the work. 


FEEDING NESTLINGS 


Once brooding was over and the young large enough, the parents hung 
down within the entrance to feed them. This left their tails and the tps of 
their wings protruding and jiggling. The motion was due to the pumping 
of food. Later, when the young were old enough, I could see the way the 
opened bills of parent and young interlocked at right angles as food was 
transferred. Female A pumped four times, on June 18, in feeding her three 
young. Before several of the pumpings, I could see her making slight gag- 
ging motions, as if bringing up food from her stomach. After a feeding, 
some of this, a pasty, white material, had to be reswallowed to prevent its 
escaping. 

The nestlings showed their bill tips at the entrance at 16 and their heads 
at 21 days after hatching. Usually only a single nestling looked out at a time. 
But when a parent came, three heads, all clamoring for food, shot out si- 
multaneously. The parents were cautious about coming. Female A flew to a 
dead tree 30 m away to watch for 2—3 minutes, as if to see that all was safe, 
before taking a final swoop to the nest. The male also paused, but closer to 
and for a briefer time. The feeding visits of the two, as combined, were at 
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a rate of three to four per hour early in the nestling period and two per 
hour in the final week. 

Flicker nests vary in how close one can sit in watching without disturbing 
the occupants. At one, where I was able to sit close due to thick vegetation, 
I heard the steady chrr, chrr notes of the young and a twirr note made re- 
peatedly by the female in coming to feed them. The chrrs became qua qua 
by the time a parent arrived. Once nestlings become large enough, they make 
loud kee-yous as they look out over the landscape. The females at three nests 
were more responsive to the young than their mates, making low wickas and 
kee-yous in the last few days before fledging, as if to entice them. Nestlings 
were aggressive by this stage. I saw ones occupying the hole strike down at 
their siblings on a number of occasions, as well as at parents coming with 
food. 

The parents, after feeding from the outside, sometimes entered to emerge 
with a white fecal sac. Male A flew off with his on a regular course of 100 
m or more before being lost from sight. Only once did I see him deposit 
the sac on a perch, then wipe his bill many times. A kingbird attacked him 
on some flights. I was by the shore one morning when the male came flying 
straight toward me, a sac in his bill and the kingbird nearly on his back. The 
two alighted 5 m away, with the flicker still retaining his load. In a few sec- 
onds he flew on with the sac, seemingly undisturbed. At nine days before 
fledging, he carried away brownish excreta and two days later ceased clean- 
ing the nest. Sanitation ceased at 10 days before fledging at two other nests. 


SHARING PARENTAL DUTIES 


Although both sexes participate, males generally do the greater part of 
the work in caring for the young. At three nests I watched, they made 64, 
58, and 45 percent of the feeding visits as well as removing 90, 75, and 63 
percent of the fecal sacs. At a fourth nest, in contrast, roles were reversed 
with the female doing 79 percent of the feeding and 82 percent of the nest 
cleaning. This was in a late nesting, with young fledged on July 30. I won- 
dered again, as with the female that did essentially all of the excavating at 
another nest, whether the male had not lost his drive toward the end of the 
breeding season. Unlike other males, he spent much time resting by the hole 
and preening. For a period of three days I did not see him at all. Yet this 
is not the inevitable result of a late nesting. Another male, whose young were 
fledged even later, on August 3, still did 58 percent of the feeding. A feature 
of the sharing of duties among woodpeckers is the role of the female. If a 
male for any reason does less, she does more. 


FLEDGING 


In four of five nests in which my wife or I saw young leave, it was the 
female that was most concerned in getting them to do so. The concern began 
several days before with the making of low notes from a distance. Female 
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A had been giving wickas to her young for two days when, on July 3, she 
fed a fledgling briefly, then flew off 30 m and gave a high call. Her young 
one flew in her direction immediately, followed by his nest mate 10 seconds 
later. The first fledgling to leave at three other nests left under much the 
same circumstances. Only a low call from the female seemed needed. The 
fledglings flew well on their first flights, with no loss of altitude. Once in 
the woods, they gave occasional kee-yous, answered by siblings still looking 
from the entrance. 

The young of Nest A left at 08:35. When the male came to feed them he 
was nonplused to find them gone. He bowed in and out of the hole, gave 
high calls, and made gagging motions as if regurgitating food. He then hitched 
to the top of the stub for more high calls. After another visit to the hole 
and more bowing in, he flew off, still not knowing where the young had 
gone. 

At a fifth nest, a fledgling, assisted by neither parent, flew when a red 
squirrel ran up the nest stub, looked in, then returned for a second look. 


RECRUDESCENCE OF BREEDING BEHAVIOR 


The young of a nest at the beaver pond, in 1977, fledged on June 20 and 
21. Two weeks later the male of the pair flew to his mate making low oiks 
and she started to take a copulatory pose. The two then rested and preened. 
On the following morning, July 3, I found the female giving soft high calls 
from a-stub in the pond. She moved down it, percussing, then spent 15 
minutes excavating. When her mate flew to her, she again moved out on a 
limb, as if to copulate, and the two touched bills. At one time they had a 
lively dance, with a tilting of tails and chewkis. The male was giving high calls 
when I found him on July 6. When his mate gave a low answering call, he 
dropped down to an old yellow birch stub and started tapping. After a few 
minutes of silence, his mate gave a few soft ovks. He tapped again. The two 
now rested motionless for nearly 20 minutes. She finally swooped to the 
birch stub and he tapped for a third time. Both left when a second female 
appeared. Although I was by the pond on other mornings, I saw no more 
of the pair. Their recrudescence of breeding behavior seemed to be over. 


COLONIAL-TYPE NESTING 


Flickers are territorially aggressive in the early breeding season. Their nests, 
as a result, are apt to be hundreds of meters apart. By the time of egg laying 
and incubation, the wide territoriality of early weeks is replaced by one re- 
stricted to a nest stub and its vicinity. If a second pair attempts to nest close 
to a pair already established, it may then be able to do so without conflict. 
This, at least, was my experience in June and July of one year by a beaver 
pond. 

Three pairs of flickers (A, B, and C; Fig. 46) were nesting in stubs arising 
from the water in late June. Although amicable with each other, they were 
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RAIRIS on pICKERS 


© NESTING (A,B & C) 
® INTRUDING (D) 


Fic. 46. Location of nesting stubs of three pairs of flickers (A, B, and C) that 
nested, and of Pair D that tried to nest, in a beaver pond. 


ageressive toward a fourth pair, D, that tried to nest between two of them. 
My wife and I spent from 40 minutes to three hours a day watching. This 
was from June 23, when the situation was discovered, until July 18. 

Pairs A, B, and C all raised their young to the fledging stage. The nest 
stub of Pair A, however, fell into the water following a heavy rain on June 
29, the day that I had expected the young to leave. Assuming that they would 
have done so, then the days of fledging for the three pairs were June 29, 
July 9, and July 18. It is clear from these dates that the onset of the nestings 
must have been close to 10 days apart. This would have permitted Pair B 
to establish itself when Pair A, 16 m away, was incubating and, in similar 
fashion, for Pair C to have excavated a hole when Pair B was incubating. 

A staggering of nest times, allowing nests to be closer than might have 
seemed possible otherwise, is not limited to flickers. Meyerriecks (1960), for 
example, has described a similar situation for Green Herons. Dennis (1969), 
in a study of flickers on Nantucket, noted a density of 19.5 pairs per 40 ha. 
At the beaver pond three pairs nested in an area of less than .5 ha. An ability 
to nest under such conditions would seem to have survival value. Suitable 
stubs, if one can judge from the efforts flickers make to find them, are gen- 
erally in short supply. This shortage is aggravated by starlings. A result is a 
breaking up of nesting seasons and a staggering of breeding times. This, in 
the end, may enable flickers to make greater use of stubs where such are 
concentrated due to beaver or other agencies. 

Once flickers are feeding older nestlings and are freed from the tight 
schedules of incubation and brooding, males become more aggressive. This 
was seen at the beaver pond where Males B and C, tolerant of each other, 
persistently attacked Male D. Although most of the conflicts were confron- 
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tations with bill-waving dances, Male C, on one occasion, knocked Male D 
from the stub where he and his mate were trying to nest. 


METHODS OF COMMUNICATION 


Flickers communicate by dancing, drumming, tapping, and varied vocal- 
izations, as well as, at times, by resting motionless. These methods of expres- 
sion, with the exception of the latter, are used with varying intensity and in 
assorted combinations, depending upon the situations involved. 


VOCALIZATIONS 


High call.—A loud kick, kick, kick of great carrying power, which, at less 
intensity, sounds like wick-a-wick-a-wick. 

Dance calls—The dances of flickers may be accompanied by we-cups or soft 
chewkis, the latter appearing to be the more intimate. 

Intimate notes—Notes exchanged by mated flickers are numerous, partic- 
ularly near the time of coition. Common varieties are otk, otk, oi-eek, oi-eek; 
and werp, werp; or what, what, all of which suggest the low, conversational 
notes of Blue Jays. 

Alarm call.—Ki-u, or kee-you, usually expressive of only mild excitement. 


DRUMMING AND TAPPING 


Drumming.—The drumming and high calls of flickers, like those of Pi- 
leated Woodpeckers, are often used interchangeably, or in alternation, in an 
effort by one partner to get the other to come. They are given predomi- 
nantly by the male. Male and female may drum together, first one, then the 
other, in an alternating duet. The drumming of flickers is like a miniature 
pneumatic drill, the individual blows coming at a rapid, even rate from start 
to finish. Each burst lasts for about a second. Pauses between may be any- 
where from 10 to 40 seconds or longer. 

Tapping.—Flickers tap at a slow, countable rate of two to three taps a sec- 
ond and in bursts of two to 20 or more. There is usually a slight pause 
between bursts. One can learn to recognize tapping, which is associated with 
selection of a nest site, at a distance of several hundred meters. Male and 
female flickers tap separately. 


DISPLAYS 


Wing noise.—Flickers may make a wurrp noise with their wings when flying, 
even for a few meters. This noise is one of alarm and is not infrequently 
associated with kee-yous. Many species of woodpeckers can make ruffle noises 
with their wings, but the wurrp of flickers is unusual in being somewhat mu- 
sical. 

Bill-touching —My handraised flickers occasionally touched or seized each 
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others’ bills, often protruding their tongues at the same time. I have also 
noted bill-touching in the field. 

Bill-waving dance.—Flickers dance at full intensity by spreading and tilting 
their tails, thus displaying the yellow underside; by raising their red nuchal 
patches and, concomitantly, swinging and bowing their bodies from side to 
side as their bills jerk up and down in a W or a figure-8-shaped course. Many 
forms are possible in a range between these extremes. The dances are used 
between rivals of the same sex, male or female, as well as between members 
of pairs in courtship. 

Resting motionless —When a nest site has been decided upon and is on its 
way to completion, either member of a pair, or both together, may rest mo- 
tionless for minutes at a time. 

Leisurely preening.—This and resting motionless are much the same in ap- 
pearing to communicate an inner harmony. 
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An account of the woodpeckers of eastern North America should include 
the extinct, or near-extinct, Ivory-billed Woodpecker. I have not, however, 
studied this species, but Central American Crimson-crested and Pale-billed 
Woodpeckers seem to be counterparts of the Ivory-billed, and I include them 
in this study. I have treated these two species together because, behaviorally, 
they appear to be identical. The two are allopatric. My experience with the 
Crimson-cresteds was in Panama, and with the Pale-billeds in Costa Rica and 
Guatemala. 


FEEDING BEHAVIOR 


A PAIR IN THE Dry SEASON 


Crimson-cresteds, like Pileateds, have a close pairbond and feed together. 
A pair, followed for 140 minutes on Barro Colorado, demonstrated various 
aspects of feeding when the trees were somewhat bare of leaves. The wood- 
peckers were usually within 15 m and often less of each other as they moved 
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through the mature forest. Most of their feeding was at mid-tree levels. An 
almost constant feature was the greater activity of the female. She was not 
only the first to fly (n = 6) when the two flew from one part of the woods 
to another, but also moved along a greater extent on limbs and trunks than 
her mate. At one time both flew to a dead limb 4 m long. While she hitched 
along its whole length, knocking off bark, he did much probing in a limited 
area, continuing after she had left. This tendency of the male to work one 
place was shown later when he clung to a spot on a smooth bole where num- 
bers of grubs lay under a strip of bark. He fed on them for 15 minutes, 
pushing his belly against the bole to recover those that fell. The feeding of 
the Crimson-cresteds was easy to observe because they usually moved from 
tree to tree without flying far and, if high up, were apt to move along the 
undersides of limbs where I could still see them. 


FORAGING IN THE RAINY SEASON 


On 4 January I found a male 3—4 m above the ground on a semi-dead 
tree where, being up on a slope, I could watch him at eye level. He moved 
out onto small branches, several centimeters in diameter. Clinging securely 
with two of his forward directed toes on one side, and two on the other, he 
pecked steadily on the still adherent bark as if finding considerable prey. 
On one occasion he uncovered a grub nearly 3 cm long. On another tree, 
he clung to the underside of a slightly larger branch. Here I could see that 
he delivered three or four powerful pecks in one place, then moved to an- 
other without penetrating deeply. Had I been at home, I would have thought 
the branches more suitable for a Hairy or a Downy. 

As pointed out by Bock and Miller (1959), Campephilus woodpeckers have 
remarkable adaptations for clinging. These include a forward direction of 
all their toes, as well as having their legs directed away from the center of 
the body. With tarsi pressed against trunks and branches, the woodpecker 
is stabilized for delivering blows. 


COMPARISONS WITH LINEATEDS 


Crimson-crested and Lineated Woodpeckers are so alike in size, shape, 
and general coloration that it may take one a few days to tell them apart. 
Cody’s (1969) theory is that the two look alike because they hold interspecific 
territories, each one excluding the other. This is because they have “similar 
ecologies” and would otherwise compete. What I found on Barro Colorado, 
however, was completely the reverse. Instead of being intolerant, the two 
fed together peacefully. I was going up a trail when I heard both the kwirr- 
as of Crimson-cresteds and the wer-wer-wers of Lineateds. Sounds of digging 
then led me to a male Lineated. He pecked briefly, then began probing, 
turning and twisting his head for five minutes in the manner of a Pileated. 
It seemed that he was foraging for ants. A male Crimson-crested now alighted 
a meter below. What would happen? As the slightly larger Crimson-crested 
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hitched up, neither he nor the Lineated raised its crest or showed other 
indication of excitement. When the two were 30 cm apart, the Lineated moved 
away. The Crimson-crested inspected the spot briefly, then flew. The Li- 
neated returned to feed for another 10 minutes. What impressed me was 
the hight thrown on the habits of the two species. Where the Lineated found 
much to feed upon, the Crimson-crested found nothing. On the other hand, 
the tree itself provided decaying limbs attractive to Crimson-cresteds, for I 
had watched a pair of them foraging on them a few weeks before. While 
the feeding habits of the two do overlap to some extent, as Tanner (1942) 
showed for the Pileated and Ivory-billed, the overlap was not enough to 
prevent the two from sharing the same tree. That Lineated Woodpeckers 
are specialized is most clearly seen in their attacks on Cecropias, the rapidly 
growing trees that harbor Azteca ants. 


EARLY BREEDING BEHAVIOR 


EXCAVATION 


When staying at La Selva, in Costa Rica, I found a male Pale-billed ex- 
cavating a stub, somewhat in the open and 10 m tall. The stub had fungal 
decay and was easy to excavate. I watched him excavating for 115 minutes 
in the morning of January 14 and the female for 57 minutes in the after- 
noon. On the next day the male excavated for 73 minutes. Thus in four 
hours of watching, the male did two-thirds and the female one-third of the 
excavating, the same proportion between the sexes as I have found with 
Pileateds and Lineateds. 

In my hours of watching I had noted a number of Collared Aragaris in 
the background. Like starlings in the north, these pirates wait until an ex- 
cavation is done, then take over. This they did, while I watched. The wood- 
peckers simply left, with no show of resistance. Possibly they realized that 
contending with adversaries having such large bills (Fig. 47) would be hope- 
less. 


A number of pairs of Crimson-cresteds followed in Panama had difficul- 
ties finding suitable stubs. I was pleased, therefore, when my wife found a 
male excavating on Barro Colorado Island. When his mate flew to change 
places on December 26, he drum-tapped, made low notes, then drum-tapped 
again. She tossed some sawdust after he left, but spent most of her ume 
looking out. When he returned in 15 minutes, she disappeared inside to 
drum-tap at the bottom of the cavity. He peered in before she came out, 
squeezing past his shoulder. Although the male tossed sawdust, he was soon, 
like his mate before him, looking out idly. It appeared that the cavity was 
largely done by the end of December. 

Another pair of Crimson-cresteds did not begin excavating untl late Jan- 
uary. Their hesitancy was probably due to the mass of epiphytes at the top 
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Fic. 47. Collared Aragaris after appropriating newly finished nest cavity of Crim- 
son-crested Woodpecker. 


of their stub that, together with lianas, might have encouraged arboreal 
mammals or other unwanted visitors. The pair had, nonetheless, carved an 
entrance by January 22. Changeovers at the nest were as with our earlier 
pair, with one exception. This was on 31 January when the male was ex- 
cavating. Instead of dropping out of sight to drum-tap when his mate flew 
to him, he met her at the entrance and the two touched bills a number of 
times before he flew away. 


TERRITORIAL CONFLICTS 


The stub had been the center of a conflict a month before. I was first led 
to it by drumming, then heavy sounding flights as one male pursued an- 
other. In a conflict that lasted five minutes, one male clung almost upside 
down below a limb while the other, perched on top, half opened his wings 
each time his opponent tried to come around from below. When the two 
flew, it was to continue the conflict on a trunk nearby. Here one backed 
down as the other retreated backward. Both finally flew in opposite direc- 
tions; the owner to drum for six minutes. He then attacked the intruder 
again. The males were still engaged when I left at the end of 50 minutes. 
The fighting was all silent except for two sharp ca notes. 
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COURTSHIP AND COPULATION 


A pair of Crimson-cresteds came to a knoll at the edge of woods, near 
where we lived in Panama, for early morning courtship. The two began a 
duet of drumming at 06:10 on November 22, each burst a da-drr. This Cam- 
pephilus-type of drumming is unlike that of any other woodpecker. After 15 
minutes of low bursts, one or two per minute, the male few to his mate. She 
moved out on a limb giving low notes as he approached. He now mounted 
in copulation, pecking down at her bill four to five times as he gradually fell 
to the left. The two were beautiful in the early morning. I think the Crim- 
son-crested the handsomest of woodpeckers. 

The copulation indicated that the pair must have a nest nearing comple- 
tion. I located it a few days later, 400 m away. The female was excavating, 
but took alarm on seeing me. I found the pair near the hole on returning 
in the evening. The female flew to it and drum-tapped as her mate alighted 
below. When he started moving up, she moved down, bending over to fence 
bills with him (Fig. 48). All now looked well for actual nesting. The male 
entered the hole for the night and his mate left. 

But he was restless. He kept looking out. Finally he came out, never to 
return. A pair of Collared Aracaris had been watching. For the Crimson- 
cresteds this was enough. Although the female returned, neither of the pair 
put up any fight. Four nights later I found the aracaris roosting in the hole. 

I now felt that I would see little of the Crimson-cresteds again. But in this 
I was mistaken. Hearing kwirr-kwirras a few weeks later, I was pleased to see 
the pair back on the knoll. When the male alighted on the trunk of a slender 
tree, his mate joined him and the two bent their heads to touch bills. Their 
red crests were raised to the full and curled forward. The woodpeckers now 
returned to their original positions, only to swing heads to the other side of 
the tree and touch bills again, prior to moving where they could have a duet 
of drumming. The pair had excavated a new nest by this time. But with the 
usual luck of tropical birds, it was lost later on. 


NESTING 


CRIMSON-CRESTED 


The pair of Crimson-cresteds on Barro Colorado ceased greeting each 
other once incubation began. Times between changeovers were long. In waits 
of one and a half hours and longer I never saw a woodpecker return after 
leaving. Skutch (1969), in extended waits by the nest of Pale-billeds, noted 
the female as spending four and a half hours on the eggs and the male as 
not being relieved again after taking over at noon. 

I saw more of the Crimson-cresteds after hatching. The male, after look- 
ing out for five minutes, flew out to preen, then reentered to continue 
brooding. The longest he spent away from the nest in two and a half hours 
was 10 minutes. I found the pair still brooding a week later. By this ume, 
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Fic. 48. Female Crimson-crested Woodpecker backs down from nest hole to touch 
bills with her mate who reaches up toward her. 


the female’s interest in the nest seemed greatest, for, when not on it, she 
generally stayed near. The male once stayed away for three hours. Neither 
of the pair brought visible prey in its bill. On January 30 the male entered 
the nest while his mate was inside, staying in for a few minutes. On the next 
day he remained inside with her for five minutes, a rare phenomenon among 
most woodpeckers, especially in the nesting period. 

The male became increasingly apprehensive as nesting progressed. He spent 
much time looking about and bowing in and out before entering. Whether 
the predator, if predator it was, that destroyed the nest was in the vicinity, 
I did not know. On nearly every visit, | noticed a pair of Spectacled Owls 
perched not far away. 
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PALE-BILLED 


My wife and I had better luck with Pale-billed Woodpeckers in Guatemala. 
All three pairs were in late stages of nesting. One nest, particularly favorable 
for watching, was only 3 m above the ground. Sitting at a distance of 10 m, 
we noted that on 22 of 35 visits the parents brought white larvae, about 0.6 
cm in diameter and 3—4 cm long, in their partly open bills. One thrust at 
the entrance was enough to transfer the prey to the single nestling. The 
nestling started chittery notes as soon as it saw a parent, continued them 
while being fed, and for a bit after the parent had left. In our 13 hours of 
watching, we witnessed 35 feeding visits of which 18 were by the female and 
17 by the male, a very even sharing of activities. Intervals between visits 
averaged 22 minutes, with variations between none in one and a half hours 
to six in 36 minutes, all by the male. 


FLEDGING 


A second pair also had a single nestling. The nestling was calling kuk-kuk- 
kwirrs as it leaned from its hole one day and on the next day when I saw it 
fly. On the morning after that, it was still calling the kuk-kuk-kwirrs, this time 
answered with kwirr-as by the male. When the male flew, the fledgling fol- 
lowed. But when the young one came close, the male moved away. This 
game, kept up for 20 minutes, was, I thought, an effort to lead the young 
one away into the woods. 


YOUNG AFTER NEST LEAVING 


The first juvenile Crimson-crested I encountered on Barro Colorado was 
on January 31 when continued k-arr, k-arr notes led me to it. When its mother 
gave kwirr-as and flew, it followed. I later found it close beside her as she 
dug for grubs. 

I was watching a male digging in a well-rotted stub on January 22 when 
a female, adult in plumage, alighted close by. She made no effort to feed 
herself, just preened lightly and made k-da, k-da begging notes. The male 
paid no seeming attention until, finding an extra large grub, he leaned over 
and fed her. Then a second female arrived. Unlike the first one, she fed 
herself and was, it seemed, the mate of the male. The male did not feed the 
begging female again. She foraged for herself occasionally, but kept so close 
to the tail of the male in the next hour as, at times, to be almost touching 
it. It seemed that she was a young one of the year before. While this is a 
long time for a woodpecker to stay with its parents, my observation fits de- 
scriptions by Short (1970) for the Crimson-crested in Argentina and of Tan- 
ner (1942) for the Ivory-billed. 


COMPARISONS WITH THE IVORY-BILLED 


The main similarities between Pale-billed and Crimson-cresteds, and the 
Ivory-billed Woodpeckers are that: (2) the neotropical species are relatively 
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tame and easy to approach; (i) their main form of courtship is bill-touching; 
and (i) their drumming is what Tanner (1942) called for the Ivory-billed, 
a two-part bam, bam. In other similarities (‘v) the parents fed nestlings large 
white grubs, and (v) a young Crimson-crested in adult plumage was found 
accompanying its parents a year after it was probably fledged. 

I have wondered, from these similarities, whether, were more study pos- 
sible, the Crimson-crested and Pale-billeds might not prove to be as close a 
counterpart of the Ivory-billed as the Lineated of the Pileated Woodpecker, 
which is closer than one might expect from plumage differences. 


METHODS OF COMMUNICATION 


DRUMMING, TAPPING, FLIGHT NOISE 


Drumming.—Drumming of the two species is a strong blow, followed by a 
vibratory roll, da-drr. The double drums come at rates of one or two a min- 
ute, three per minute being a fast rate. Single da-drrs enable members of a 
pair to keep in touch and duets of them, continuing for up to 20 minutes, 
may appear at heights of courtship. Stull louder drumming, against a reso- 
nating stub, is usually related to conflict. 

Drum-tapping.—The Campephilus species have a rapid form of tapping, 
identical with that of the Lineated and Pileated Woodpeckers, used at the 
rim of a nest hole (Fig. 49), or deep down inside, at changeovers during 
excavation. 

Wing nowses—The woodpeckers can fly silently. They can also make a heavy 
sound in flying even short distances that doubtless informs one of a pair 
where the other is going. Noisy flights were also heard in conflicts. 


V OCALIZATIONS 


Alarm notes.—Notes indicating moderate disturbance, as when I came close 
to a nest, were ca and ca-wa-rr-r. A sharp, high-pitched ca was the only vo- 
calization heard in several conflicts. Shrill, piping, put, put, puttas were given 
by both sexes in high excitement and were kept up for minutes at a time. 
On the whole, however, the Campephilus species were relatively silent birds, 
giving way to alarm less frequently than the sympatric Lineateds. 

Intimate notes.—Low notes, expressive of closeness of pair bonds, were given, 
among other times, prior to coition and to changeovers in excavating. Vari- 
ations included wuk, wuk; wrr, wrr; wun, wun; and wh, uh. 

Breeding call.—A tree frog-like kwirr, kwarr-ah. 


DISPLAYS 


Bull-touching —Yhe woodpeckers of a pair bent toward each other at the 
time of most active courtship, with crests raised and often curled forward, 
to touch bills, tip to tip, or along half their lengths in a kind of fencing. 


202 


CRIMSON-CRESTED AND PALE-BILLED WOODPECKERS 


i 


Fic. 49. Female Crimson-crested Woodpecker drum-taps at rim of recently com- 
pleted nest hole as mate approaches. 


Allen and Kellogg (1937, p. 168) wrote that as a female Ivory-billed climbed 
up a pine toward her mate, “he bent his head downward and clasped bills 
with her.” 
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HEAD-SCRATCHING AND WING-STRETCHING 


The Heinroths (1924-1926) state that most passerines scratch their heads 
“indirectly” by lowering one wing and passing the foot over it, and that 
woodpeckers do the same unless wishing to clean a corner of the bill. Both 
in the aviary and in the field, however, I have found that woodpeckers al- 
ways scratch their heads directly, 1.e., without lowering the wing (Fig. 50). I 
observed this almost daily in the aviary. Something noted particularly was 
that a woodpecker may pass its bill over the oil gland, at the base of the tail, 
then rub a foot with its bill, a way, it seemed, of transferring oil to the head 
by way of scratching. Relatively few groups of birds, according to Nice and 
Shantz (1959), scratch by the direct method. Among woodpeckers that I have 
seen scratching directly are Hairies, Downies, Pileateds, Red-cockadeds, Red- 
bellieds, Red-headeds, sapsuckers and flickers. 

Scratching in birds is a way of preening feathers that cannot be reached 
with the bill. Although it may serve an immediate purpose in relieving ir- 
ritation, as when flickers on the lawn in Florida scratched with one foot, then 
the other, its main function is probably keeping down ectoparasites. 

Another behavior is the leg-wing stretch, so-called for most birds, because 
the leg on the same side is stretched out with the wing, while the bird stands 
on the other foot (Eibl-Eibesfeldt and Kramer, 1958). A situation noted in 
the aviary was that woodpeckers do not do this. They stretch the wing down, 
but a leg does not follow. One has, however, to be in a good position to see 
this. The foot on the same side as the wing can be moved a short way and 
this is deceiving. The movement is to secure a fresh grip as the wing goes 
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Fic. 50. Red-bellied Woodpecker scratching head directly without lowering wing 
(from a photograph). 


down by itself. I think that woodpeckers do this wing-stretch in an atypical 
manner because they are unable to cling or stand readily with one foot, a 
maneuver easy for birds in other groups. Red-bellieds are unusual in stretch- 
ing both wings backward and downward simultaneously (Fig. 51), while 
keeping both feet planted. These stretches are often followed by a “double 
wing-neck stretch” (Fig. 52) (Stickel, 1965). 
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Fic. 51. Female Red-bellied Woodpecker doing a modification of the synchro- 
nized leg-wing stretch common to many birds. In woodpeckers, both feet remain planted, 
but in Red-bellieds both wings may be extended backward and downward simulta- 
neously. 


PLAY 


It is difficult to define play (Ficken, 1977) and, in consequence, much of 
what birds do as such 1s probably missed. A helpful generalization of Marler 
and Hamilton (1967:193) is that a “lack of ‘seriousness’ is a key quality.” This 
lack was a feature of what I observed with woodpeckers. Their play came 
at umes when they were idle, with nothing pressing to do. It fell under three 
categories, all corresponding to a major pattern of the ‘serious’ side of their 
lives. 


DODGING 


An advantage to studying the roosting habits of woodpeckers is being in 
the woods in the first hour of a day when they are most lively. An expression 
of this is what I call playing “dodgeball.” A female Hairy, on December 13, 
started dodging behind a tree trunk on coming near a flock of redpolls. 
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Fic. 52. Sapsucker performing a double wing-neck stretch. 


When they flew, she swung around again, with wings stretched straight back- 
ward, as if trying to keep the trunk between herself and the smaller birds. 
Another Hairy, on a following morning, was well up in an oak. When four 
Pine Grosbeaks alighted on the ground, the woodpecker dropped to a limb 
above to play at dodging. I witnessed dodging two more times that winter, 
once with Black-capped Chickadees and once with Pine Grosbeaks. In all 
instances the birds providing the stimuli were harmless ones, showing no 
signs of attack or even interest. They served merely as releasers, providing 
the Hairies with occasions to dodge as if before an imaginary enemy. 

I have observed Downies playing in the same way. A male White-breasted 
Nuthatch was singing on March 2, with his mate only a short distance away, 
when a female Downy came between and started dodging before the male. 
The Downy flew away after a few moments, only to return and dodge some 
more. Neither species showed any aggressiveness. A juvenile Downy dodged 
before a chickadee, and later, two nuthatches. The mother of the juvenile 
had dodged when close to a chickadee (Fig. 53) the week before. Although 
it is conceivable that wild juveniles learn to play from parents, my hand- 


208 


BEHAVIOR AND MORPHOLOGY 


Fic. 53. Downy Woodpecker dodging about in play, with a chickadee acting as a 
releaser. 


raised Downies and Hairies dodged from an early age. Dodging was an al- 
most daily event after I turned on the lights in the aviary in the morning. 
One of my Downies often started dodging on the underside of a log when 
a sapsucker flew over. I noted this behavior only in minutes after the lights 
were turned on and never later in the day. There was no sign of hostility. 
The Downy usually held its wings straight out behind its back, closing them 
intermittently as it shifted about. Use of the wings in this way gave speed 
and agility. 

It should be emphasized that wings were never extended sideways as in 
threat displays. This was brought out with the female Pileated. She was very 
playful at dodging and might wave her wings, as well as extending them 
backward, when a flicker flew overhead. She often raised her crest as she 
moved her head and long neck to peer around at her fancied assailant. Later 
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in the day, a flicker might fly close without being noticed. 

The Pileated looked up one morning to find a Red-bellied in an aggressive 
pose just above her. She immediately went into a threat display, wings held 
out horizontally and somewhat back, rapping on a log as she did so. This 
was a “serious” response to an aggressive threat. 

Several of our Hairies were kept in an aviary with Red-breasted Nuthatch- 
es. The Hairies never dodged opposite to each other or to the Downies, but 
they did so to the nuthatches, following their every move as they flew about, 
sometimes for as long as 3—4 minutes. 

When two of our younger Hairies were ready to fledge, I placed them in 
a large aquarium. Here one dodged about an upright stick before a house 
fly. It thus seemed as on previous occasions that small “assailants” made the 
best releasers. 

Our handraised sapsuckers were the only woodpeckers to play dodgeball 
with each other. A possible explanation is that juvenile sapsuckers, unlike 
the other woodpeckers that I have studied, stay together in summer as a 
family group. I have never observed dodging in flickers. This may be be- 
cause they are largely ground feeders and, in consequence, are less adept 
at shifting about tree trunks. 


ERRATIC FLIGHTS 


A second form of play is erratic flight in which woodpeckers suddenly 
loop in, out, and around trees. This might be regarded as being merely a 
form of exercise, except that it occurs most frequently at the same time as 
dodging and may even follow it directly. A Hairy on January 30 dodged 
before a chickadee, then flew off in erratic flight. This type of flight is a 
form of dodging on the wing, as if the woodpecker were being pursued by 
a hawk. I have noted it in the field for Hairies and Downies, as well as for 
sapsuckers, flickers, Red-cockadeds, Pileateds, and Red-bellieds. 

Morse (1975) gives a closer description of what I have witnessed in his 
account of “erratic flights” of European Goldcrests and Treecreepers. Al- 
though most of the flights he witnessed were without provocation that he 
could discover, two, one for each of the species, were when pursued by a 
Sparrowhawk. The flights then, Morse found, were no different from ones 
performed under other circumstances. 

Humphries and Driver (1967) indicate that erratic displays are widespread 
among both vertebrates and invertebrates. “When attacked by predators,” 
they wrote (p. 1767), “many prey animals do not flee in a straight line; their 
behavior is highly erratic and unpredictable, taking the form of zigzagging, 
looping, spinning, or wild bouncing.” 


PLAY VERSIONS OF COURTSHIP 


While my handraised flickers and Red-bellieds did not carry on dodgings 
and erratic flights, they did manifest a sense of play in other ways. As al- 
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ready discussed, flickers perform bill-waving dances both in courtship and 
against rivals. Our handraised juveniles began dancing within three weeks 
of fledging and continued to do so as a daily event that | interpreted as play. 
Many of these dances, as seen among wild flickers in the fall, might be in- 
terpreted in the same way, if the birds were immatures. 

Adult Red-bellieds do much tapping in the wild, beginning in midwinter. 
A handraised female, that was very tame, did so on various objects when 
she was three months old, both to me, when I entered the aviary, and to a 
female Pileated in the same cage. The tapping of Red-bellieds may thus be 
like the dances of flickers, an integral part of adult courtship that is per- 
formed by juveniles as play. 


STORAGE OF MISCELLANEOUS OBJECTS 


Red-bellied Woodpeckers spend much time storing food in fall and win- 
ter. Our handraised Red-bellieds, seemingly as play, stored objects of no 
apparent value. When I gave a female a bent nail, she spent five minutes 
trying to insert it into various holes, hunching her shoulders forward as she 
did so. Toothpicks, clips, and even small wads of paper elicited similar be- 
havior. The Red-bellieds also stored objects of their own. A male loosened 
a sliver of wood, arranged it to point forward in his bill, then flew about the 
aviary in search of a storage place. He was preparing to store a small chip 
on April 6, when his mate took it from him and flew off with it. Only one 
other woodpecker in the aviary stored miscellaneous objects. This was a sap- 
sucker that tried to store a chip of wood in six different holes before finding 
one that was suitable. This seemed peculiar, because I have never seen sap- 
suckers storing anything in nature. It was not until years later that I learned, 
from a note by Conner and Kroll (1979), that sapsuckers store food in na- 
ture. 

Storage of odd objects has also been described for Acorn Woodpeckers. 
Ritter (1921:4) stated, as his opinion, that “the [storing] instinct sometimes 
goes wrong to the extent of storing pebbles instead of acorns, thus defeating 
entirely the purpose of the instinct.” It is not always easy, however, to per- 
ceive the purpose of what animals are doing. Play, for example, may not be 
a case of instincts gone wrong so much as a way of developing and practicing 
skills against a time when an animal may need them for survival. Play, ac- 
cording to Eibl-Eibesfeldt (1970), is learning. 


DISCUSSION 


Play, in general, has been less described among birds than mammals. Thorpe 
(1956), however, thinks that true play is widespread among birds, being best 
known for hawks, hornbills, ravens, and a few others. So far I have en- 
countered no references to play among woodpeckers. My handraised ones 
were an asset to watching it. 

One reason was that I had a chance to observe them early in the morning 
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when they were most exuberant. A second asset was tameness. Not all of my 
captives were tame, for some of them became moderately wild, in spite of 
my having taken them from the nest at an early age. It was those that were 
the most tame, and least disturbed, that were the most playful. This sug- 
gested that even if a woodpecker is not disturbed enough to fly away in the 
presence of an observer, he may be wary enough, in the woods, not to play 
while being watched. This may account, in part, for the paucity of accounts 
of play among wild birds. A third reason that captives offer opportunities 
is that animals play when they have nothing else to do. My woodpeckers, 
being provided with food, shelter, and an absence of predators, had more 
time for idling than they would have had in the wild. 

Among definitions of play, I find that of Armstrong (1947:304) especially 
apposite. “Surplus vitality,” he writes, “may manifest itself in many ways which 
are commonly described as playful when, apart from the exercise involved, 
and their function in providing a means of expression for exuberant energy, 
they do not directly serve some biological end.” The idea of surplus energy 
is one that I find particularly applicable because most of my Beste cine 
were made early in the day. Armstrong continues that play may “acquire 
value as, for instance, when playful combats. . . serve as training for serious 
fighting in later life.” He might have added “for escape from predators” as 
well as for serious fighting. I might also comment on the notion that only 
young birds play. Both dodging and erratic flights are activities of juvenile 
and adult woodpeckers. They are a practice of evasive tactics—ones that may 
be needed instantly when a predator strikes. 

Hairy and Downy Woodpeckers swing under limbs and dodge behind trunks 
when in combat with others of their own kind. Being somewhat solitary they 
do not play with each other, possibly because play, even though not serious, 
might be taken as such by a conspecific. This may explain why these wood- 
peckers seek out chickadees or other harmless species for practice. 

A final conclusion is that play among woodpeckers, as among birds in 
general, is worthy of more attention than it has received. If play is left out, 
it is possible that something of importance has been omitted from any study 
of their total way of life. 


PLUMAGES OF HAIRY AND DOWNY WOODPECKERS 


ADAPTIVE VALUES OF COLOR PATTERNS 


Downies and Hairies are similar in plumage, even though they are not 
sibling species. One might think that plumage differences would be needed 
to insure reproductive isolation. But the two differ so widely in feeding hab- 
its, ime of onset of breeding behavior, and type of pairbond, as well as in 
size, that plumage differences would not appear needed. What is of interest 
is why the two should look so much alike. 

The white underparts of both species are not particularly striking in months 
when leaves are on the trees. It is only when breeding seasons begin in win- 
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ter that the effectiveness of the white of throat, breast and belly becomes 
apparent. I have often noticed that when a Hairy or a Downy is drumming 
high in a tree, as often happens on early mornings in late winter, the rising 
sun catches the white and sends a gleam that one can see from a distance. 
The most active drumming of courtship and territory is in these first hours 
when the sun is low and slanting. White under these circumstances may be 
especially effective as a releaser of territorial and sexual behavior. One might 
note that White-breasted Nuthatches, that also carry on a winter courtship 
high in trees, also have underparts that are gleaming white. 

The patterns on the backs of Hairies and Downies are generally disruptive 
and concealing. There is probably some compromise, for the pattern has to 
serve both in summer, when leaves are on the trees, as well as in winter, 
when the trees are bare. Demonstration that these back patterns are effective 
is difficult. The account of Thompson (in Bent, 1939), is therefore of in- 
terest. “I once saw a goshawk pursuing a Downy Woodpecker, when the 
latter darted through a tuft of foliage and flattened itself close upon the 
body of a thick oak bough, where it remained motionless as the bark itself. 
The hawk alighted on the same bough within two feet of its intended victim, 
and remained sitting there for some minutes, evidently looking in vain for 
it. The woodpecker was stretched longitudinally on the bough, its tail and 
beak close to the bark, its black and white speckled feathers looking like a 
continuation of the wrinkles and lichen.” 

A convenient feature of the plumages of Hairies and Downies is that no 
two of them have patterns on the back of the head that look alike—an asset 
to the identification of individuals. Downies have equally individual patterns 
on the undersides of their tails, as I have noticed when parents are hanging 
down, within nest holes, to feed their young. Mrs. E. W. Brooks (pers. comm.) 
has recorded over 50 different undertail patterns in banding operations. As 
mentioned by Short (1982) complex patterns with many possible variations 
are characteristic of the genus Picovdes. 

A pattern of Hairies and Downies that can be disruptive is that of their 
heads. This is when one of them is looking from a nest or roost hole with 
head drawn back. The black and white lines radiating from the base of the 
bill then suggest a snake-like creature ready to strike. One cannot see the 
eyes, for they are concealed in the black bands that run through them. In 
their place one sees the ends of white bands that look more like eyes than 
the real ones. This effect is increased when the feathers of the crown are 
raised. Should one put a finger to the hole, as I have done in the aviary, 
the woodpecker strikes out with lightening speed. 

Black patches concealing the eyes are found in Hairy and Downy Wood- 
peckers, as well as in Red-breasted Nuthatches and Black-capped Chicka- 
dees. A feature of these hole-nesters, which are sympatric in the north, is 
that they excavate their own nest holes. This means that the holes fit their 
head size and that they are thus better able to defend them. White-breasted 
Nuthatches and Tufted Titmice lack black eye patches. These birds are alike 
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in using natural cavities for nesting, ones with entrances larger than their 
body size. Such entrances are difficult to defend directly. In this situation, 
White-breasted Nuthatches have evolved elaborate systems of defense by other 
means. 

It is curious that most of the European woodpeckers of the genus Picoides 
(the Great, Middle, and Lesser, as well as the Syrian and White-backed 
Woodpeckers) lack concealing black bands over the eyes. It would be inter- 
esting to know if these species are exposed to different selection pressures, 
or nest in a different fashion, than their American counterparts. One selec- 
tion pressure not found in Europe is the raccoon. Raccoons are effective 
predators of hole-nesting birds. There could, therefore, be selection for any 
feature that might aid in defense against them. 

Another feature of Hairies and Downies is that there is no difference be- 
tween the sexes except for a small red patch at the back of the head. This 
lack of any marked sexual dimorphism is characteristic of many woodpeck- 
ers. Among them males and females share the tasks of nesting more equally 
than do most passerines. Both sexes of woodpeckers can fight in defense of 
roost as well as nest holes against rivals of their own species, without regard 
to sex. In such contests, it is advantageous to the female to look essentially 
like the male. It puts her on a more equal basis. It is helpful to this situation 
that the sexual marker is at the back of the head of the male and cannot be 
seen readily as two contestants face each other. In bill-waving dances, where 
heads are bent back sharply, nuchal patches are especially difficult to see. 


ATTRACTION OF DOWNY TO HAIRY WOODPECKERS 


This phenomenon is, I think, related to the similarities in plumage. A 
female Downy flew to within 30 cm of a male Hairy working on the limb of 
an oak. She paused, came close, then flew away. There were no signs of 
hostility or other emotion in 16 incidents of this sort that I witnessed. A 
Hairy pecked mildly when a Downy came close, on two occasions, but this 
was more a preservation of individual distance than an attack. 

In another type of approach, a female Downy came to within 8 cm of 
where a female Hairy was working, watched for a minute, then left. When 
the larger woodpecker flew away, the Downy returned to inspect the place 
where the Hairy had been. This was the only time I saw evidence of interest 
in a specific feeding place. In 15 of 16 incidents where I saw Downies fly to 
Hairies, they either fed close by for a short time or only paused before moy- 
ing on. Food did not seem to be involved. There was no evidence, further- 
more, that sex played a role. A male Downy was just as apt to fly to a male 
as to a female Hairy and the same was true of a female Downy. Fourteen 
of the 16 episodes, however, did take place between January and June, in 
months that included the breeding seasons of both species. 

Several interpretations are conceivable. The sight of the larger species ac- 
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ively feeding may have roused the curiosity of the smaller one. My impres- 
sion, however, is that it is similarity of plumage that leads Downies to ap- 
proach Hairies. A Hairy may well, at first glance, look like an oversized Downy. 
The Downy, therefore, is roused by a super-normal stimulus, much as Oys- 
ter-catchers are attracted to oversized eggs. Cody (1969) has advanced the 
idea that when two sympatric species of woodpecker look alike, there should 
be an increase of aggressiveness between them. But I have seen no evidence 
of this with Hairies and Downies. Downies attack Hairies when the latter 
come close to roost or nest holes, but no more than they would attack any 
other woodpecker. 


BLACK-CROWNED MORPHS AMONG FEMALE YELLOW-BELLIED SAPSUCKERS 


Although I can make no guess as to actual incidence, I have encountered 
12 Black-crowned morphs among female sapsuckers in New Hampshire. Of 
seven nests found in 1967, the females at three were black morphs. I tried, 
at the time, to detect behavioral differences between black and red-crowned 
females, without success. One black-crowned female, however, achieved 
something that I have seen with no other woodpecker. After losing one mate 
in the mid-nesting period, she attracted another who helped to feed the 
young, 

A question is why black-crowned morphs should be maintained in pop- 
ulations of sapsuckers. Although pleiotropy could be involved, with some 
other character being the object of selection, I theorize that the black-crowns 
are there because males prefer them as breeding partners. Here it is helpful, 
I think, to consider situations among wood warblers (Parulidae). Skutch (1957) 
was first to note that while species endemic to Central America are apt to 
be sedentary and monomorphic, with both sexes having brightly colored plu- 
mages, species migrating to temperate zones tend to be sexually dimorphic 
with females selected for neutral or dull plumage. A number of selection 
pressures may be active. One, commonly suggested, is that a neutral plu- 
mage protects a female and her nest from exposure to predators. Selection 
pressures, however, can be multiple. Hamilton (1961) believes that the sex- 
ual dimorphism of the warblers has a primary function in speeding up ter- 
ritorial and pairbonding behavior. This is in species that, being migratory, 
have only a few months in which to breed. 

Situations among the species of sapsuckers of the superspecies varius ap- 
pear to be remarkably parallel to those described for the wood warblers. The 
species that is the most brightly colored, the Red-breasted Sapsucker, is sex- 
ually monomorphic as well as being sedentary or migratory only to a min- 
imal degree, while sexual dimorphism is present in the Red-naped and Yel- 
low-bellied species, forms that are migratory. Of the two, the Yellow-bellied 
is the more migratory and is the more dimorphic. Black-crown morphism 
among females is only encountered in the latter species. A question is whether 
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Fic. 54. Male sapsucker (right) scratching chin directly. Female sapsucker (left) 
fluffing body feathers. Given a choice, the male chose this drab female, practically a 
juvenile in plumage, as a mate. 


the morph may not represent a change in the direction of a duller plumage 
for females. 

I was impressed with this possibility in the aviary. As narrated previously, 
I had four sapsuckers, all siblings and handraised the year before. One was 
a male, the other three females. These latter formed a hierarchy; the one 
brightest in plumage, a typical breeding female, being dominant and a very 
dull female, hardly different from a juvenile, subordinate to the others. 

The male chose the dullest female for a mate (Fig. 54). The two were 
taking interest in a nest site when I decided to test his preference by re- 
moving all of the females. After a few days, I reintroduced them one at a 
time. When I reintroduced the brightest female, the male attacked her, but 
when the dull female was returned, he greeted her with courtship displays. 

In regard to Hamilton’s (1961) theory, I wonder if it does not apply even 
better to the Yellow-bellied Sapsucker than to warblers. One can argue that 
dull-colored females are selected for by way of protection on the nest. With 
sapsuckers this does not hold, for they cannot be seen when within their 
cavities. I think that male Yellow-bellied Sapsuckers prefer black-crowned 
females because, without red crowns, they look less like rival males. An in- 
crease in sexual dimorphism may thus promote closer pairbonds and, pari 
pasu, greater degrees of nesting success. 
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COLORS AS RELEASERS OF SEXUAL BEHAVIOR 


The placing of varied species of woodpeckers together in one aviary led 
to unexpected results. One was the way patches of color in one species acted 
as sexual signals in others. Our observations centered on a lone female Pi- 
leated. As narrated earlier, the crest of a Pileated, male or female, is of the 
same fiery red and silky texture as the feathers on the forehead, crown, and 
nape of a male Red-bellied Woodpecker. My male Red-bellied treated the 
female Pileated as a rival male. A female Red-bellied, on the other hand, 
made advances to the Pileated as if it were a male of her own kind. 

The attacks of the male Red-bellied became so persistent that I had to 
remove the Pileated. Having seen how relentless he became, I was interested 
in Kinsey’s (1945) report of a handraised Acorn Woodpecker. Males of this 
species also have red crowns. Kinsey’s male was exceedingly tame to begin 
with, but one day it made a vicious attack on the face of the lady who looked 
after it. The attack, it was discovered, was set off by her wearing a red ban- 
dana on her head. “Subsequent tests with various red objects,” wrote Kinsey, 
“sent the . . . woodpecker into a perfect frenzy of excitement and caused 
him to repeatedly attack such objects.” 

Another reaction involving our Pileated was her attraction to a female sap- 
sucker. Here the white throat and red crest of the sapsucker, plus the com- 
bination of black bands radiating from the base of the bill, suggested the 
markings of a male Pileated. This interaction and that of the Red-bellieds 
were specific, for none of the other woodpeckers in the aviary, Hairies, 
Downies, or flickers, were ever involved. 

Were my observations and those of Kinsey artifacts of captive birds? Tin- 
bergen (1958), while watching a lone female Red-necked Phalarope in 
Greenland, found that she responded repeatedly to Lapland Buntings, Ringed 
Plovers, and Purple Sandpipers, as though they were males of her own kind, 
but not to Snow Buntings. The first three species, Tinbergen observed, were 
of “about the same size and general color” as the phalarope. 

In 1954, I watched a somewhat similar type of interaction when a male 
Pied-billed Grebe made repeated attacks on a Ring-necked Duck, but not on 
other ducks or waterfowl that came to his pond. Ring-necks, as seen from 
a distance, have markers like those of a male Pied-billed, including a black 
one on the bill. 

Some situations appear to predispose to interspecific responses. One is a 
lowering of threshold that takes place as a breeding season advances, in a 
lone bird without a mate. This was true of my lone female Pileated as well 
as for the lone female phalarope of Tinbergen. As for the male Red-bellied 
and the male Acorn Woodpecker, it may be that confinement, at close quar- 
ters, makes males in a breeding condition more belligerent. Against this is 
the result of an experiment performed by Selander and Giller (1959:118) 
with the head of a female Red-bellied Woodpecker, separated from a mu- 
seum skin and stuck up close to the nest hole of a pair of wild Red-bellieds. 
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The male attacked, separated the front part of the head and flew off with 
it. All that remained was a ball of cotton and a tuft of red feathers. To the 
author’s surprise, the wild female Red-bellied returned to attack this, con- 
tinuing until the red feathers disappeared. “These observations,” it was con- 
cluded, “suggest that the red feathers of the head are of paramount im- 
portance in releasing aggressive behavior.” 
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AGONISTIC BEHAVIOR 


TERRITORY 


Territorial conflicts between males at the onset of a breeding season, are 
largely limited to displays along a segment of common boundary. They are 
generally mild unless intensified by the arrival of a female. The bill-waving 
dances of Hairies and Downies may continue for an hour or more. Here it 
is possible that emotion fortifies learning. A woodpecker may not soon for- 
get a place where it has fought for an hour. Once a breeding season is un- 
derway, only the area around a nest is defended. The main purpose of large, 
initial territories is to insure that each pair has an area of woodland in which 
to search for a nest site. 

Although males do most of the fighting, females may participate or at least 
accompany their mates, a situation especially true among Hairies and Pi- 
leateds. An occasional female can be the first to establish the eventual breed- 
ing territory. In Maryland I followed a female Hairy that did an enormous 
amount of drumming one fall in attracting a male to her territory which she 
defended against other females. The only clear territorial conflicts that I 
have witnessed with Red-bellied Woodpeckers were also between females. 
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RELATIONS OF TERRITORIAL TO COURTSHIP BEHAVIOR 


Territorial conflicts occur in the same weeks as early courtship and the 
two activities can stimulate each other. Two male Hairies that resorted to 
the same bit of common boundary, one February, were regularly accom- 
panied by their mates. Although the females stayed back and did not par- 
ticipate, they were sexually aroused. This was shown by the jeek vocalizations 
made as they flew to their mates during lulls in the conflict. On several oc- 
casions there were attempts at copulation two months before nesting. 

It may seem strange that the chief displays used in territorial conflicts, the 
bill-waving dances for flickers and Pileateds, and the bobbing dances for 
sapsuckers, should also be used in courtship. But this dual use of a display 
is far from rare among birds (Howard, 1929:72). The dances of wood- 
peckers are conciliatory in essence. The bill, instead of being held fixed and 
pointed straight at an opponent, as when a woodpecker is about to meet or 
launch a physical attack, is held up and waved, a posturing that cancels any 
possibility of its being used as a weapon. Just as the song of a passerine may 
serve, at one time, to attract a mate and to warn a rival, so the message 
conveyed by a dance varies according to the sex of the woodpecker being 
faced. Bill-wavings among Hairies and Downies are simpler in being used 
only in conflicts. 


DEFENSE OF NESTS 


Male and female woodpeckers may cooperate in guarding nests, one stay- 
ing inside until relieved by its mate. I have seen this with a pair of Hairies 
when starlings came regularly to the top of their nest tree and with a pair 
of sapsuckers, when a gray squirrel rested in a hole nearby. I have also noted 
it for a pair of Pileateds when a pilot black snake lived in their nest stub for 
five days. At times of more immediate danger, a male may take over the 
guarding entirely. A male Hairy did so when a red squirrel kept coming 
near his hole. It is not always possible, however, to predict which sex will be 
the more active in defending a nest. When a gray squirrel came to the vi- 
cinity of a Pileated nest on Sapelo, it was the female that kept attacking it, 
even though the squirrel, heavier than she, attacked her several times. Her 
mate, after facing the squirrel only once, left and did not return. The male’s 
leaving may have represented an economy of effort. There is no use of both 
of a pair attacking an enemy if one partner can handle the job alone. When 
a Barred Owl came close to a sapsucker’s nest near the time of fledging, the 
male became much excited and remained so for a half hour. His mate, in 
the meantime, went on feeding the young as though nothing unusual was 
happening. 


WHICH OF A PAIR IS STRONGER? 


I have twice had occasions for comparing the fighting abilities of the sexes 
of woodpeckers. One was when a male sapsucker started an excavation a 
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meter above that of a pair of Hairies. The female Hairy grappled with the 
sapsucker and was completely defeated. Her mate, coming a little later, fought 
in the same manner, but emerged the victor. The sapsucker never returned. 
Male Hairies are 12—22 percent heavier than females, according to Short 
(1982), and have bills that are 10—16 percent longer. These measurements 
could make a difference. 

I watched a lone Pileated on Sapelo attack and defeat a mated pair at their 
nest. The severest conflict was at the entrance. Here the lone male jabbed 
at the female, then forced his way in and, after a scuffle, drove her out. 
Male Pileateds, like male Hairies, are larger than females. Among only a few 
birds does the male construct the nest, or most of it, and roost there at 
night. A reason for this among woodpeckers may be that males, being stronger, 
are better fitted to excavate a cavity as well as to defend it. 


LIMITS TO FIGHTING 


Woodpeckers can, in some cases, give up a nest without resistance. I have 
noticed this for Crimson-crested and Pale-billed Woodpeckers in relation to 
aracaris and Skutch (1969) for Golden-naped Woodpeckers beset by tityras. 
It is possible that the woodpeckers were exhibiting an innate wisdom rather 
than timidity. Aracaris as well as tityras might be regarded as being profes- 
sional pirates. They are geared to win. Starlings can also be regarded as 
professionals. I have often thought in watching Hairies, Red-bellieds, and 
flickers struggling against them, that they would do better to give up sooner. 
They always lose. But starlings are newcomers and woodpeckers may not 
have had time to evolve in relation to them. There are ways of avoiding 
them, of which one is to nest within woods among leafy branches and an- 
other, as pointed out by Troetschler (1976), is to stagger nestings. Starlings 
are synchronous breeders, all nesting at one time. Woodpeckers, with more 
flexibility, are relatively safe if they excavate holes when starlings are busy 
with young of their own. 

Aggressive behavior can be wasteful of time and energy. Carried beyond 
useful limits it could become dysgenic. There are times when it becomes so 
as I discuss below under Stress, Crowding, and Abnormal Behavior. But 
under usual circumstances, woodpeckers are not particularly aggressive birds. 
They fight only when there is some benefit in doing so. Red-headeds are 
among the most pugnacious of woodpeckers and have warning colors to go 
with their pugnacity. But their aggressiveness, over most of a year, is di- 
rected to birds that steal their stores. When I watched twelve Red-headeds 
packed into small territories for eight fall, winter, and spring months, I wit- 
nessed almost no intraspecific conflicts. The energies of the Red-headeds 
were directed particularly at Red-bellieds that also live on acorns. Yet on 
their breeding grounds, where the two species are not in competition, they 
get along peacefully, as I have noted in South Carolina and Selander and 
Giller (1959) in Texas. 
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STRESS, CROWDING, AND ABNORMAL BEHAVIOR 


SCALING OF BEHAVIOR 


Wherever I have studied woodpeckers, north or south, or in the tropics, 
I have found some pairs going about their nesting quietly while others, living 
under more crowded conditions, were noisier in relation to drumming, vo- 
calizations, and displays. Both courtship and agonistic behavior were stim- 
ulated and this made for good watching. But this has been only up to a 
point. With too much crowding, as I have noted with Red-headed Wood- 
peckers in South Carolina, crowding can bring a shift from courtship to 
fighting. In all such instances there is some failure in the habitat, usually 
brought on by man. A post-logging decadence that followed World War II, 
led to an increase of potential nest stubs in New Hampshire and populations 
of sapsuckers reached a high. Then as stubs became used up and decayed, 
a shortage set in. With new woods consisting of only young, vigorous trees, 
no more stubs were available. Under these conditions, a year came when 
one pair of sapsuckers I was watching could not find a place to nest. They 
remained on their territory, with the male, seemingly as an outlet for his 
energies, seeking conflicts with neighbors. 

Hairy Woodpeckers suffered the same fate. One of the extreme effects of 
the failure of the woods was the way one male kept invading the territory 
of a pair. The owning male always succeeded in driving him back until May 
25. On that day the members of the pair had a duet of drumming of the 
tug-of-war type. It went on for 14 hours. It was the last, extreme, effort of 
the pair to agree on a nest site, when none suitable was available. By the 
next day, the pairbond was broken. Thereafter the owning male was com- 
pletely defeated by the invader at the center of his territory, where he hid 
in a brush pile. I have watched several pairs of Downies, that after weeks of 
searching, failed to find a nest site. The males then took to drumming, day 
after day, until the latter part of June. 


INTRAPAIR CLASHES 


When my handraised female flicker gave up incubating, due to being mo- 
lested by a sapsucker, her mate, after waiting for her to relieve him, came 
out of the nest and attacked her relentlessly. This, I thought, was an artificial 
situation, something that could not have happened in the wild. But, as I have 
found later, I have not been the only one to encounter pathological behavior 
during incubation. Skutch (1969) considers Gold-napeds as among the most 
closely paired of woodpeckers, the male and female sleeping in the nest to- 
gether. Yet in one nest where incubation began normally, the male, for some 
unexplained reason, changed and began treating his mate with extreme hos- 
tility. Whereas the two had been alternating on the eggs, he now refused to 
let her enter the nest, spending much of his time chasing her away. 
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Lawrence (1967) describes several clashes between members of pairs of 
Hairy Woodpeckers. When the male of one pair came to relieve his mate 
on the eighth day of incubation, she pecked out at him viciously and refused 
to come out. The impasse lasted five minutes. On the first day of incubation 
in a following year, the male flew from the nest to drive off a male intruder. 
After a physical clash, he returned to the nest. When his mate came to re- 
lieve him 20 minutes later, he flew out, drove her away, and re-entered. His 
negative attitude, although decreasing, continued throughout incubation. 

I think that a key to such cases is that broodiness in birds represents a 
deep hormonal change. With passerines and many other species this is in 
the female alone. With woodpeckers, however, both of a pair have brood 
patches and both are affected. Either sex may be thrown off its course by 
stressful events occuring during incubation more than during other phases 
of reproduction. 


ATTACKS ON NESTS BY LONE INDIVIDUALS 


Loss of a mate at early stages of breeding may lead to one type of stress. 
I have no other way of accounting for the attacks of lone individuals on the 
nests of mated pairs. A female Red-bellied, sometimes carrying food, tried 
to force her way into the nests of two neighboring pairs in Seneca Swamp. 
This was in spite of being attacked by the owners. Another instance involved 
a lone male Pileated on Sapelo. His attacks were so intense that he defeated 
the owning pair and, for a time, took over their nest. A third experience 
was not with woodpeckers, but with Casqued Hornbills in Africa. There a 
lone female attacked a nesting female over a two-month period, then at- 
tacked and broke the foot of the fledgling when it emerged. A drive to nest 
and to raise young has to be strong to succeed. When thrown off its course 
by the loss of a mate, possibly at an early critical time, the drive may carry 
on in ways that appear to be destructive. 

I have never seen a woodpecker or bird of any kind with a close pairbond 
attack its mate under usual circumstances. A male Red-breasted Nuthatch 
may fly at his mate to get her to fly. Then, after a fast, mad pursuit, try to 
copulate. What might appear to be aggressive is actually the opposite. From 
having watched many such pursuits with my handraised nuthatches, I think 
that both sexes, pursuer and pursued, enjoy the chase. With woodpeckers I 
have rarely seen anything in courtship that bore any semblance to aggres- 
siveness. There are moments, however, when one member of a pair may 
attack the other. The female Pileated on Sapelo, after battling the lone male 
in her nest and being ousted, flew at her mate who had been resting not far 
away. Lawrence (1967) has described a parallel case among Downies, when, 
following a severe encounter with a red squirrel, a male attacked his mate 
coming to the nest with food. Emotion worked up in conflict is not easily 
dissipated. It may, under the stress of the moment, result in a redirected 
attack, even on a mate, if that is the bird which happens to be nearest. 
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DOMINANCE 


Dominance of males, as evidenced by supplanting females at food, is a 
rule among woodpeckers. The resultant spacing out may enable the mem- 
bers of pairs to exploit the resources of their habitat more effectively. 

Pileateds are somewhat different. Although males displace females, es- 
pecially when the two are close, females sometimes move to where a male is 
feeding and he leaves. This may be an expression of their especially strong 
pairbonds. Hairy Woodpeckers also have strong bonds. Among them sexual 
differences in feeding decrease the number of displacings, making it easier 
for the two to travel through woods together. 

A reason for male dominance, according to Lorenz (1970), is to keep fe- 
males behaving like females. If they were not kept suppressed, their poten- 
tial for male behavior would become manifest. I had an example of this with 
my handraised flickers. The male was the more active in drumming, in- 
specting holes, and we-cup dances in the fall, his mate appearing subdued. 
But when I hosed the aviary, the male was terrified. He remained shy and 
quiet for the rest of the day. As noted on two different days, his mate quickly 
replaced him as the dominant partner. Male dominance may not be just a 
matter of displacing. It may also be asserted by the male’s lead in drum- 
mings, vocalizations, and displays as well as in his preponderant role in nest- 
ing. But there is a brief period when the female is dominant. This, as shown 
when she strikes out at her mate, is when she is laying, as I have noted for 
both flickers and sapsuckers. 


PARENTAL ACTIVITIES 


LEAD BY MALE 


As parents or prospective ones, male woodpeckers have the most initial 
drive and play the predominant role in nesting. They seek with breeding 
calls, drumming, or both to attract a female to a nest site at the start of a 
breeding season and, when a site is agreed upon, they take the lead in ex- 
cavating and guarding. A nest becomes the male’s roost hole as soon as it is 
ready. He does all of the incubating and brooding at night and often a major 
part of it by day. In feeding nestlings, males generally make the most visits 
and bring the most food, as well as removing most of the fecal sacs. Al- 
though nest defense is difficult to quantitate, males, in addition to guarding 
the nest at night, are the more apt to stay in a nest, by day, in the face of 
an immediate threat. But, in spite of the lead generally taken by males, the 
parental system of woodpeckers is far from being ironclad. It is a highly 
flexible one, a kind of seesaw in which a female does more when a male 
does less. 


FLEXIBLE ROLE OF FEMALES 


It is generally assumed that males take up a territory at the start of a 
breeding season, then seek to attract a mate. While this is so for flickers and 
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sapsuckers, where males are first to arrive, it can be difficult to determine 
for resident species. I followed two female Hairies that were the first ones 
on what later became the breeding territories. One of them, in Maryland, 
was extraordinary in doing an immense amount of drumming in the fall. 
She fought with other females along her territorial borders and attracted a 
male, who, by midwinter, came to stay. A female in New Hampshire that 
had lost her mate one year, remained on her breeding territory and at- 
tracted a new mate the next. Although males take the greatest interest in 
trying to establish a nest site and excavating it, they are dependent on the 
constant approval of their mates. If a mate does not come, a male will call 
or drum until she does. She is the more particular and conservative of the 
two. When she ceases to approve of a site, a male goes in search of another. 
If, after several failures, a breeding season is progressing, a female may take 
the lead in the search for a new site and do a major part of the initial ex- 
cavating, as I have seen for Downies. 

Males generally take the lead in feeding nestlings. But with Black-backed 
Woodpeckers and, at times with Hairies, I have found females staying close 
to nests and making the most visits. At one Hairy nest, the male ceased com- 
ing the last week, leaving the female to tend the single nestling alone. Suckel 
(1965) noted a similar situation with a pair of Red-bellieds. Among nine 
pairs of Red-bellieds, he found females as attentive to the young as the males 
in six pairs and more so in three. 

The reproductive drives of most birds rise and fall each year. But it is not 
clear, with woodpeckers, that they fall synchronously. It has seemed with 
some pairs that the female’s interest has continued, like that of the female 
Hairy feeding her young one alone, when that of her mate has begun to 
wane. With Pileateds, it is the female that takes the lead in the recrudescence 
of courtship coming at the end of nesting. 

I have especially noted the emergence of females as leaders among flick- 
ers. At four nests, it was the female that took the greater interest in the 
fledging of the young. At one nest, where the parents were still feeding 
young in July, the male spent much of his time idling by the nest. For three 
days I did not see him at all. But the most striking example of a female 
taking the lead was with a pair that started nesting on July 9. Here the fe- 
male did essentially all of the excavating and incubating. The male visited 
the nest, but seldom for more than a few minutes at a me. 


LONE PARENTS 


If one of a pair is killed, there appears to be a sexual difference in the 
prospects of the remaining partner raising the nestlings alone. Of five lone 
sapsuckers that I followed, three were females and two males. The three 
females fed their young at exaggerated rates and all of the young died, 
seemingly of starvation. One of the lone males was killed, but the other, 
feeding at a slower rate than the females, succeeded in fledging a young one 
after nine days. Payne (pers. comm.) observed a male Red-headed Wood- 
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pecker that cared for two young for 16 days before they fledged. The male’s 
rate of feeding was about the same as the combined rate for himself and 
mate prior to her death. 

A faster rate of feeding was noted for two lone female Hairy Woodpeck- 
ers. This was as compared to a lone male in the last five to six days of the 
nesting period. A faster rate for lone females is apparently not confined to 
woodpeckers. Smith, et al. (1982), in studies on polygyny in Song Sparrows, 
found that males aided first mates in raising young, but not those second- 
arily acquired. The females unaided by males fed their young at faster, less 
effectual rates. It would seem from these cases that females experience more 
difficulties as lone parents than males. This, among woodpeckers, may result 
from males generally taking the lead. Woodpeckers, however, are not always 
predictable. Lawrence (1967) encountered a lone male sapsucker that fed 
his young at highly exaggerated rates, at times as fast as once every other 
minute. He was, however, able to raise young successfully over a period of 
three weeks. 

Males may also be more successful in adopting the young of another nest. 
A lone female sapsucker that lost her mate one day, had attracted a new 
one by the next morning. She continued to feed her well-grown nestlings, 
giving a few kwee-urks but otherwise paying little attention to the new male. 
He flew to the nest to percuss and tap, as if prospecting a new site, then 
flew away in courtship flight. On the following morning, early, I saw her in 
a similar flight, indicating that both participated in an abbreviated courtship. 
The new male started feeding the young within two days of his arrival. Law- 
rence (1967) observed the opposite of this situation when a lone male at- 
tracted a new female. Although she came to the vicinity of the nest over a 
10-day period, she never entered it or fed the young. Her chief response 
was to carry on courtship by tapping at the entrance and displaying when 
the male came to feed the nestlings. 

It is of interest to compare these situations among sapsuckers with those 
noted for other birds. Pinkowski (1978) describes a nest of Eastern Bluebirds 
where the male disappeared and was replaced on the same day by a new 
male. For the next I] days this male alternated between courtship and feed- 
ing the young, but his feedings were relatively few and erratic. Allan (1979) 
encountered a somewhat different situation with Dark-eyed Juncos. The 
original male, killed on the day of hatching, was replaced by a new male on 
the same day. After a number of copulations over the next three days, the 
new male started feeding the single nestling on day four. Thereafter he did 
more than half of the feeding. In all of these cases, whether junco, bluebird, 
or sapsucker, the replacement male exhibited an accelerated physiological 
adjustment to his new situation. 

A question is why replacement males should have an urge to feed nestlings 
that are not their own. Here I wonder if arguments about altruism are needed. 
Male woodpeckers build up a tremendous drive, presumably hormonal, for 
nesting. If they lose a mate or are unable to find one, they are cut off with 
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energy to spare. A lone female with a nest, if found, provides a natural and 
satisfying outlet for what would otherwise be a frustrated physical and emo- 
tional drive. 


COURTSHIP AND THE PAIRBOND 


PAIRBOND AND NEST SITE 


A male sapsucker may start a nest excavation, but no real excavation is 
made without a mate. A hole, even an indifferent one at the onset of a sea- 
son, is the center around which a pairbond develops. The initial center, with 
Red-bellieds, is usually the male’s winter roost hole. He initiates a breeding 
season by calling from it at dawn in midwinter. The female, after a time, 
answers with a lower call, then flies to him, the two joining in mutual tap- 
ping. This flying of the female to the male at dawn is characteristic of a 
number of woodpeckers. With none, however, is there a ceremony as def- 
inite as that of the Red-bellieds and their close relatives the Red-headeds. 
But these rendezvous at dawn, although they have a look of permanence, 
break down before long. The female does not come and the male has to 
search for a new site. With many pairs weeks of trial and error may now set 
in. The members of a pair agree on a site, as shown by tapping, but as an 
excavation develops, the female may find something the matter with it. Then 
the whole process begins again. It is in registering agreements and disagree- 
ments that the courtship displays of woodpeckers reach a peak, whether in 
courtship flights of Downies and Hairies, the winnow flights and bobbing 
dances of sapsuckers, or the bill-waving dances of flickers with raising of red 
crests and tilting to show the yellow of underwings and tails. Copulatory 
behavior can also be a part of early courtship, taking place as early as several 
months prior to egg laying. But it is more apt to take place as an overflow 
of emotion arising from a conflict than with any special association with an 
excavation. 


QuliET AGREEMENT 


As a nest approaches completion, woods that have been the scene of lively 
displays become relatively quiet. No longer disagreeing and in accord, the 
members of a pair may rest motionless for 20 or more minutes within sight 
of each other. Silence now expresses the closeness of the pairbond. 

What the members of a pair have to communicate, at time of egg laying, 
is readiness for copulation. A male may drum for his mate to come. At other 
times copulations take place with few apparent preliminaries. Woodpeckers 
copulate close to a nest if an open and somewhat horizontal branch is pres- 
ent. Otherwise places vary. A female Downy, instead of flying directly to her 
mate, may fly first to the hole, then to the copulation branch, as though 
tying copulation in with attachment to the nest. 
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NESTING AND AFTER 


Tapping largely ceases with egg laying. Once the members of a pair start 
incubating, exchanges between them may be limited to low notes at times of 
changeovers, a situation continuing for most of the nesting period. In the 
last days there may be a return to early courtship in a mild form. With nest 
sanitation finished and the young being fed less, parents have more leisure, 
a stimulus for scattered drumming, bits of dances, and more intense greet- 
ings. This recrudescence of reproductive behavior may become more man- 
ifest within two to three weeks of fledging, when the young are independent 
or partially so. Parents may then start prospecting for a nest hole, with tap- 
ping, brief excavating, and even courtship flights. But all of this is transient 
and dies off within a week or less. Courtship is then at an end with one 
exception. This is another brief and variable revival on days of suitable weather 
in midfall. 


A noted ornithologist, to my surprise, once remarked that he wondered 
why birds had to go through such intricate and trying ceremonies in order 
to reproduce. Why could they not go about the business of nesting without 
so much fuss? But life is not that simple. For two independent birds to meet 
and synchronize their physiologies, behavior, and drives for the feat of rais- 
ing young to fledging in a relatively few weeks, means development, at least 
in woodpeckers, of a strong pairbond, a bond flexible enough to meet the 
threats and hazards of a fluctuating environment. This is something that 
cannot be built up overnight. A gamut of special vocalizations, ceremonies, 
and displays have evolved to effect the change. They are all needed and 
watching them, for me, has always been the annual peak of my woodpecker 
studies. 
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RAISING AND CARE OF CAPTIVE WOODPECKERS 


The longer natural parents can do the feeding of their young the better. 
Woodpeckers taken from a nest within three to four days of fledging will 
still become tame if handled properly. A number of our nestlings, however, 
were nearly naked, with only a few pin feathers, when we removed them 
from the nest. We kept these smaller nestlings, to start with, in a cereal bow] 
lined with tissue and placed them in a dark cabinet after feeding. The dark- 
ness, simulating that of a natural nest cavity, kept them quiet between feed- 
ings. 

A convenient way to feed small nestlings is to impale a piece of meat, raw 
hamburger or better chicken, on a toothpick, then dip the piece in water to 
get rid of its stickiness. Nestlings have oral flanges (Fig. 55) at the base of 
their lower mandibles, structures that are particularly developed in wood- 
peckers and other hole-nesting birds. Wiping these with the toothpick causes 
the nestlings to open their bills widely and beg. If feedings are not too fre- 
quent, young will beg spontaneously. This is the ideal situation. Each nest- 
ling knows when it has had enough. After feeding, probing the region of 
the vent with the toothpick may cause the nestling to pass a fecal sac. 


Fic. 55. Young Red-headed Woodpecker showing oral flange at base of lower 
mandible. 
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Fic. 56. Male flicker shooting tongue into a rotting log, brought in moist from 
the woods. 


In feeding the objective is to give a maximum amount of protein. This 
can be done with raw meat being used as a mainstay. But just meat is not 
enough. Whole animals of some kind are seemingly essential. We have used 
parts of previously killed and cut up suckling rats or mice, thus providing 
a mixture of blood, viscera, bone, fat, and probably vitamins and other ma- 
terials needed to build body structures. Insects are ideal if available. We have 
kept mealworms (Tenebrio sp.) alive the year around, increasing their num- 
bers each spring in order to have a supply. 

One rule about feeding birds is never to give water. Parents do not do so 
in nature. If water is given, it is almost sure to go down the wrong way, 
enter the lungs, and cause pneumonia. 


All of our adult woodpeckers, from flickers and Pileateds to sapsuckers 
and Hairies and Downies, fed on much the same diet. Mainstays were suet, 
half oranges, and each morning some bread soaked in a commercial vitamin 
mixture. This I fed by hand as a way of taming the birds, for they were 
especially fond of it. We fed our woodpeckers peanut hearts when we lived 
in Maryland. These are, unfortunately, difficult to find in some places. They 
make excellent food. The flickers and Pileated took up the small pieces on 
their long sticky tongues as if dealing with so many ants. 

I always kept 20—25 cm of forest loam and old leaves on the floor of the 
aviary, stocking it with earthworms. The flickers (Fig. 56) were adept at feed- 
ing on them and even Hairies, that do not do so to any extent in nature, 
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learned to dig them out. I maintained the worms by burying the orange 
peels, which are excellent for this purpose if the proper decay organisms 
are in the soil. When they were, the worms were able to use the peels within 
a short time. 

A rewarding but cumbersome way of feeding the woodpeckers was to bring 
in rotting logs from the woods. Not all logs contain insects. One can learn 
by dissecting what kind of logs are best. The best logs I found were thor- 
oughly damp and rotten enough, in places, to dig into. Logs are of little 
value if either too hard or too soft and rotten. The woodpeckers took an 
immediate interest in any new log and it was a spectacle to see them all 
working, each after the manner of its kind. 


Only two species of hole-nesting birds bred successfully in the aviary. These 
were the Red-bellied Woodpecker and the Red-breasted Nuthatch. Parents 
need a large, daily supply of insects. The only stable source that I have found 
is mealworms. In addition to these I used a commercial insect trap, a device 
with a circular fluorescent light, a motor, and a black cloth bag. The motor 
creates a suction that draws the insects down through the center of the light. 
On warm, favorable nights, we sometimes collected a handful of assorted 
insects, including moths. 

Among other requisites for woodpeckers, whose bills grow continuously, 
are logs that offer some resistance. The logs can be hard and dry, but not 
so hard that the woodpeckers will be unable to knock off splinters and dig 
holes. Woodpeckers do this with gusto even on logs containing no insect 
prey. Logs serve to keep them active during the day as well as keeping their 
bills worn to the proper size. Our aviary, on many mornings, sounded like 
a carpenter shop, as chips accumulated on the floor below. 

Woodpeckers drink water and like to bathe in it. Hence I always kept a 
sloping bird bath in the aviary, cleaning it and filling it with fresh water 
daily. I also used a hose to water the bottom of the aviary. This was not only 
to keep it from getting dry and dusty, but also to make it suitably moist for 
the earthworms. 

Keeping the woodpeckers supplied with hollow logs or bird houses for 
roosting at night was always a problem, for the woodpeckers often knocked 
them to pieces. I had, in consequence, to keep patching the boxes with alu- 
minum. 

My aviaries were of no one size. In Maryland I used an indoor, one-car 
garage, and in New Hampshire, I had two small aviaries built inside a green- 
house attached to my library, and another on a porch leading from it. These 
latter aviaries were convenient in enabling me to keep an eye on the wood- 
peckers while working at my desk. All of these aviaries had to be lined with 
a tough plastic to protect the walls of the house. Woodpeckers love to dig 
into plaster, even on the ceilings. Other sides of the aviaries were of turkey 
wire. 
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Fic. 57. Female Red-bellied Woodpecker facing rival in an adjacent cage. 


I have preferred to have my aviaries indoors. This was not only for con- 
venience of watching, but also because of hazards involved in open, outdoor 
aviaries. Stray cats, dogs, people, or odd neighborhood excitement, as well 
as the presence of wild Hairy or other woodpeckers, can be over-exciting to 
captives. When excited they bat back and forth against the wire, making 
study of breeding or other behavior impossible. All of our aviaries were well 
enclosed. The birds, of course, need some chance to look out. Small windows 
high up are sufficient for this, especially if sunny enough for the wood- 
peckers to sun-bathe. 

A difficulty with my aviaries was that I never had enough of them. The 
woodpeckers and nuthatches I kept got along well together, for the most 
part, in summer, fall, and early winter. But once breeding seasons began, 
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Fic. 58. Female Red-bellied about to feed young in aviary; mealworm in bill. 


all sorts of intra- and interspecific clashes began to appear. This meant that 
I had to subdivide aviaries to keep individuals and species from harming 
each other. In spite of these difficulties, the Downy Woodpeckers and flick- 
ers mated, laid and incubated eggs and as mentioned, the Red-bellied Wood- 
peckers and Red-breasted Nuthatches raised young successfully. Figures 55— 
58 are photos showing some of the woodpeckers and their activities in the 
aviary. 
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VERTEBRATES 


Aracari, Collared, Pteroglossus torquatus 
Aragari, Fiery-billed, Pteroglossus frantzu 
Blackbird, Eurasian, Turdus merula 
Blackbird, Rusty, Euphagus carolinus 
Bluebird, Eastern, Szala sialis 

Bobwhite, Northern, Colinus virgimanus 
Cardinal, Northern, Cardinalis cardinalis 
Chachalaca, Plain, Ortalis vetula 
Chickadee, Black-capped, Parus atricapillus 
Chickadee, Carolina, Parus carolinensis 
Creeper, Brown, Certhia americana 

Duck, Ring-necked, Aytha collaris 

Duck, Wood, Azx sponsa 

Flicker, Northern, Colaptes auratus 
Flycatcher, Pied, Musicapa hypoleuca 
Goldcrest, Regulus regulus 

Goshawk, Northern, Accipiter gentilis 
Grackle, Common, Quiscalus quiscula 
Grebe, Pied-billed, Podilymbus podiceps 
Greenfinch, Chloris chloris 

Grosbeak, Pine, Pinicola enucleator 
Grouse, Ruffed, Bonasa umbellus 

Hawk, Cooper’s, Accipiter cooperi 

Hawk, Red-shouldered, Buteo lineatus 
Hawk, Sharp-shinned, Accpiter striatus 
Hawk, Sparrow, Accipiter nisus 

Heron, Green, Butorides striatus 

Hornbill, Black-and-White Casqued, Bycanistes subcylindricus 
Huta, Heteralocha acutirostris 
Hummingbird, Ruby-throated, Archilochus colubris 
Jackdaw, Corvus monedula 

Jay, Blue, Cyanocitta cristata 

Jay, Brown, Cyanocorax morio 

Junco, Dark-eyed, Junco hyemalis 
Kingbird, Eastern, Tyrannus tyrannus 
Kinglet, Golden-crowned, Regulus satrapa 
Kite, Hook-billed, Chondrohierax unicinatus 
Marmoset, Oedipomidas geoffroyi 
Mockingbird, Eastern, Mimus polyglottos 
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Nuthatch, European, Sitta europaea 

Nuthatch, Red-breasted, Sitta canadensis 
Nuthatch, White-breated, Sztta carolinensis 
Owl, Barred, Strix varia 

Owl, Spectacled, Pulsatrix perspicillata 

Pika, Ochotona princeps 

Pygmy-Owl, Ferruginous, Glaucidium brasilianum 
Raccoon, Procyon lotor 

Redpoll, Common, Carduelis flammea 

Robin, American, Turdus migratorius 

Robin, British, Erithacus rubecula 

Sapsucker, Red-breasted, Sphyrapicus ruber 
Sapsucker, Red-naped, Sphyrapicus nuchalis 
Sapsucker, Yellow-bellied, Sphyrapicus varius 
Screech-Owl, Eastern, Otus asio 

Skunk, Eastern, Mephitis nigra 

Snake, Pilot Black, Elaphe obsoleta 

Sparrow, House, Passer domesticus 

Sparrow, Song, Melospiza melodia 

Squirrel, Flying, Glaucomys volans 

Squirrel, Gray, Scowrus carolinensis 

Squirrel, Red, Tamiasciurus hudsonicus 

Thrush, Hermit, Catharus guttatus 

Tit, Blue, Parus caeruleus 

Tit, Great, Parus major 

Titmouse, Tufted, Parus bicolor 

Tityra, Tityra sp. 

Treecreeper, Certhia familiaris 

Weasel, Mustela sp. 

Woodpecker, Black, Dryocopus martius 
Woodpecker, Black-backed, Picoides arcticus 
Woodpecker, Crimson-crested, Campephilus melanoleucos 
Woodpecker, Downy, Picoides pubescens 
Woodpecker, Golden-naped, Melanerpes chrysauchen 
Woodpecker, Great Spotted, Picordes major 
Woodpecker, Hairy, Prcordes villosus 
Woodpecker, Hoffman’s, Melanerpes hoffmann 
Woodpecker, Lesser Spotted, Picoides minor 
Woodpecker, Lewis’, Melanerpes lewis 
Woodpecker, Lineated, Dryocopus lineatus 
Woodpecker, Middle Spotted, Picordes media 
Woodpecker, Pale-billed, Campephilus guatemalensis 
Woodpecker, Pileated, Dryocopus pileatus 
Woodpecker, Red-bellied, Melanerpes carolinus 
Woodpecker, Red-cockaded, Picoides borealis 
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Woodpecker, Red-crowned, Melanerpes rubricapillus 
Woodpecker, Syrian, Picoides syriacus 
Wren, House, Troglodytes aedon 


PLANTS 


Ash, White, Fraxinus americana 
Aspen, Quaking, Populus tremuloides 
Balsa, Ochrona limonensis 

Beech, American, Fagus grandifolia 
Birch, Paper, Betula papyrifera 
Birch, River, Betula nigra 

Birch, Yellow, Betula lutea 
Butternut, Juglans cinerea 
Camphor-tree, Cinnamomum camphora 
Dogwood, Flowering, Cornus florida 
Elm, American, Ulmus americana 
Grape, Wild, Vitis sp. 

Greenbriar, Smilax laurifolia 

Gum, Black, Nyssa sylvatica 
Hackberry, Common, Celtis occidentalis 
Hemlock, Eastern, Tsuga canadensis 
Hornbeam, Hop-, Ostyra virginiana 
Locust, Black, Robinia pseudoacacia 
Maple, Red, Acer rubrum 

Maple, Silver, Acer saccharinum 
Maple, Sugar, Acer saccharum 
Myrtle, Wax, Myrica cerifera 

Oak, Pin, Quercus palustris 

Oak, Red, Quercus rubra 

Palm, Royal, Roystonea spp 

Pine, Loblolly, Pinus taeda 

Pine, White, Pinus strobus 

Poison ivy, Rhus radicans 

Poplar, Swamp, Populus heterophylla 
Sycamore, Platanus occidentalis 
Sumac, Rhus sp. 

Walnut, Black, Juglans mgra 
Woodbine, Parthenocissus quinquefolia 
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